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ABSTRACT
National parks have famously been called “America’s best idea” and preserve the
nation’s natural and cultural resources for the enjoyment of all. One of the current
working priorities of the National Park Service (NPS) is enhancing the relevancy and
engagement of the national parks with diverse audiences, especially for underserved
groups. To address this priority, transportation is needed to provide access to national
parks, but transportation may not be equally accessible to all groups in society.
Understanding the effects of transportation on visitation to the national parks by
racial/ethnic groups is essential for the NPS to improve the accessibility of transportation
systems and encourage greater visitation by racial/ethnic minority groups. Moreover,
transportation can be more than a means of access, it can also be a form of recreation
itself, providing opportunities for visitors to experience and appreciate parks and related
areas. But, differences in desirability of transportation recreation opportunities across
recreation settings and among racial/ethnic groups are rarely addressed.
The intent of this dissertation is three-fold: 1) identify transportation related barriers
impacting visitation to national parks by racial/ethnic groups, and the effects of
transportation on the visiting national parks, 2) identify the differences in indicators of
the transportation recreation opportunity spectrum among racial/ethnic visitors and across
recreation settings, 3) measure spatial accessibility of national parks and the effects of
spatial accessibility and other factors on visitation to national parks among racial/ethnic
groups. The first phase of research is designed to identify barriers to visiting national
parks that are related to marginality, subculture, and discrimination hypotheses, and
examine the effects of transportation incentives on visitation among racial/ethnic groups.
Study results found that racial/ethnic minority groups visited national parks less
frequently than Whites. Hispanics were more likely to perceive transportation-related
barriers to visiting national parks than Whites. Moreover, providing transportation
incentives can increase visitation by Hispanics significantly. The second phase of
research developed indicators for a transportation recreation opportunity spectrum (TROS), and examined the differences in desirability for T-ROS indicators among
alternative transportation modes, different types of recreation settings, and different
racial/ethnic groups. Study results identified the important indicators for transportation
service in different types of recreation areas, which can help inform transportation
planning and management for the NPS. The final phase of research examined the spatial
accessibility of national parks from different geographic locations by incorporating
geospatial analytics, assessed the spatial accessibility of different types of national parks
among racial/ethnic groups, and estimated the effects of spatial accessibility on visitation
to national parks. Results showed that Hispanics and Blacks had higher accessibility to
national parks than Whites within short distance radii, however, Blacks and Hispanics
were more likely to perceive distance as a barrier to visiting national parks than Whites.
Study results can help the NPS understand the spatial structure of national parks, provide
visual information for visitors about proximate national parks and recreation
opportunities, and identified effective management strategies for enhancing visitation of
racial/ethnic minority groups from different geographic areas.
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CHAPTER 1: INTRODUCTION
National parks preserve environmentally and historically important areas of
America for the enjoyment and benefit of the public. Since its establishment in 1916, the
National Park Service (NPS) has worked to preserve these iconic resources and provide
opportunities for the public to access and engage with national parks. The Director of the
NPS has recently identified “relevancy” as a priority for policy and planning in the NPS
(National Park System Advisory Board, 2013). This directive emphasizes the importance
of relevancy and engagement of national parks with diverse audiences, but also highlights
the increasing challenges facing the NPS with the changing demographics of the US
population (Bonta & Jordan, 2007). Research consistently shows that Whites have been
overrepresented in the national park visitation while minority racial and ethnic groups
have been underrepresented (Solop, Hagen, & Ostergren, 2003). This phenomenon has
been recognized by park and outdoor recreation agencies such as the NPS (Solop et al.,
2003) and a long string of studies in the scientific literature (Chavez, 2000; Manning,
2011). Although access to national parks may seem to be the same for all, there may be
barriers to this access that are more acutely felt within minority groups than in the White
majority, yielding disproportionate visitation rates to national parks. Research has
identified several barriers for non-White access to parks, including unaffordable
transportation and travel-related cost (Byrne & Wolch, 2009), limited information and
knowledge about NPS units (Chavez, 2000), uncomfortable or unsafe feelings at NPS
units, and that the effects of those barriers varied greatly among different types of parks
and recreational activities.
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Access to transportation is critical to connect the public to national parks and can
act as either a barrier or a bridge for visitation by minority groups. Research has shown
that Hispanics and Blacks are particularly economically vulnerable and have more
limited transportation options in visiting national parks than do Whites (Solop et al.,
2003). For example, a study of Denver residents’ experiences in Rocky Mountain
National Park found that traveling to the park was not an affordable activity for many
Black residents (Erickson, Johnson, & Kivel, 2009). However, in other cases,
transportation innovations have served as a bridge rather than a barrier, helping to
connect underrepresented groups to the national parks. For example, the PresidiGO urban
shuttle system in the San Francisco area has provided residents with access national parks
in the Bay Area for more than 5,000 riders every year (Ambrosino, Attardo, Barna, &
Cantrell, 2003). Although studies have shown that transportation can have an important
impact on racial and ethnic minority groups’ visitation to national parks, few have
explored this relationship quantitatively (Scott & Munson, 1994). Also, research has
found differences in transportation preferences among racial/ethnic groups (Solop et al.,
2003). For example, Hispanics and Blacks were more likely to use public transit to access
to national parks than Whites. To provide the desirable transportation modes for diverse
visitor groups and improve the accessibility of transportation systems of the NPS,
understanding spatial accessibility of national parks and visitors’ preferences among
different racial/ethnic groups is necessary.
Transportation, on the other hand, is more than a means of access to national
parks; it also can function as a form of recreation, providing a board range of
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opportunities for the public to experience and enjoy the natural and cultural resources of
national parks (e.g., paved and unpaved roads, bicycle pathways, hiking trails). However,
different racial/ethnic groups may have varying desires for transportation recreation
opportunities. Providing desirable transportation systems for diverse populations helps
the NPS manage recreation experiences, and can enhance the relevancy and engagement
of underserved groups with national parks as well.
A program of research is needed to investigate under-examined topics pertaining
to race/ethnicity and NPS transportation systems, so NPS managers and transportation
planners may respond to better connect parks with a broader population. This study is
designed to gage the importance of transportation-related barriers and incentives to
visiting national park, transportation recreation experiences, and spatial accessibility of
national parks, and to develop insights into how transportation planning, management
and policy might address the issue of underrepresentation of racial/ethnic minority groups
as visitors to national parks. Results from a complementary set of investigations will help
NPS managers develop sustainable transportation networks to provide adequate access
and desirable recreation experiences in national parks for an increasing diverse public.
This dissertation mainly consists of five parts. Chapter 2 is a comprehensive
literature review summarizes theories about underrepresentation of racial/ethnic
minorities in park visitation, and research on transportation-related barriers and
incentives on visitation to national parks among racial/ethnic groups. The next three
sections are comprised of three journal article format papers. The first paper (Chapter 3)
focuses on effects of transportation barriers and incentives on visitation to national parks
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among racial/ethnic groups. The second paper (Chapter 4) focused on developing
indicators for a transportation recreation opportunity spectrum (T-ROS), and examining
differences in desirability for T-ROS indicators among racial/ethnic groups. The third
paper (Chapter 5) focused on spatial accessibility of national parks and its impacts on
visitation to national park among racial/ethnic groups. The final section of this
dissertation (Chapter 6) summarizes findings from prior three papers and suggests
theoretical and management implications on enhancing relevancy and engagement of
national parks with racial/ethnic minority groups through transportation initiatives.

4

CHAPTER 2 LITERATURE REVIEW
2.1 Underrepresentation of racial/ethnic minorities in NPS units
Underrepresentation of minority groups in national parks has been noted for
decades and continues today. For example, the National Recreation Survey in the early
1980s, found that while 58% of non-Hispanic White respondents had visited a national
park, the visitation rate of Blacks was as low as 17% (Gramann, 1996b). Moreover, the
survey asked the respondents to report the number of visits to national parks during their
lifetime. The average NPS visitation of Whites was 3.03, while the average NPS
visitation of Blacks was lower than 0.5 (P=0.33) (National Park Service, 1985).
More recently, the NPS commissioned a national survey (National Park Service
Comprehensive Survey of the American Public, 2000) (CSAP 1) about the attitudes,
opinions, interests, and NPS visitation patterns of the American public. Survey results
show lower rates of visitation among minority groups; only 27% of Hispanics and 13% of
Blacks had visited areas managed by the NPS within last two years, as compared to 36%
of Whites (Solop et al., 2003). The NPS conducted a second comprehensive survey of
American public in 2008-2009 (CASP 2) and found that only 32% of Hispanics and 28%
of Blacks had visited NPS units within last two years, compared to 53% of Whites
(Taylor, Grandjean, & Gramann, 2011). The differences in visitation rates in CSAP 1 and
CSAP 2 were partially because in CSAP 2, a series of probes were introduced to help
respondents identify whether a recreation area was managed by NPS. Although the
visitation rates among three racial/ethnic groups were increased, the NPS visitation rates
of Blacks and Hispanics were still greatly lower than that of Whites.
5

This trend of underrepresentation of minority groups in national parks is apparent
in regional studies as well. For example, a survey at Santa Monica Mountains National
Recreation Area found that 95% of visitors groups included Whites, but only 8% of
visitor groups included Hispanics, and 4% of visitor groups includes Blacks (Littlejohn,
1993). Similar patterns were identified at Bent’s old Fort National Historic Site, and
Whitman Mission National Historic Site (Madison, 1994). In general, research from
national and regional surveys about race/ethnicity in national parks has consistently
found higher visitation rates by Whites than non-Whites.
2.2 Hypotheses of constraints/barriers for outdoor recreation by racial/ethnic
minority groups
Research has postulated three main hypotheses about why minorities have lower
visitation rates to national parks: marginality (Byrne & Wolch, 2009; Washburne, 1978),
subculture(Chavez, 2000), and discrimination (Blahana & Black, 1993; Stanfield,
Manning, Budruk, & Floyd, 2005). The marginality hypothesis suggests that minorities
visit less because of limitations in their socio-economic resources, such as lack of
affordable transportation and inability to pay lodging costs and park fees. Several
empirical studies have supported this hypothesis. A study of public use of parks in the
greater Cleveland area, for example, found that respondents’ household income was the
best predictor of perceived barriers to park visitation (Scott & Munson, 1994). A study of
regional park visitation patterns examined different visitation rates of Blacks and Whites
to Detroit city parks and surrounding regional parks, and found that economic barriers
were important reasons that Blacks were underrepresented (West, 1989). Another study
6

examined the relationship between race and leisure preferences based on a national
survey (Shinew, Floyd, McGuire, & Noe, 1995). Results indicated that middle class
Blacks and Whites have similar recreation patterns; however, recreational patterns were
different between poor working class Black women and middle-class White men. A study
of beach recreation identified factors associated with the differences in recreation
preferences by race/ethnicity (Wolch & Zhang, 2004). In this study, Whites reported a
higher frequency for beach recreation than did non-Whites, and the model showed that
economic class was an important factor impacting the frequency of beach recreation. One
study examined transportation-related barriers to visiting national parks through a general
population survey in New York City, and found that Hispanics were more likely to
perceive transportation cost as a barrier to visiting national parks than Whites (Perry,
Xiao, & Manning, 2015).
The subculture/ethnicity hypothesis suggests that racial and ethnic differences in
recreation behaviors are driven by different norms, value systems, and socialization
practices of racial and ethnic groups (Floyd, 1999). For example, African Americans
were less likely to participate in wildland activities (e.g. camping and hiking) than whites.
However, African Americans were more likely to participate in urban activities (e.g. ball
playing, and picnicking) than Whites (Dwyer & Gobster, 1997). Several studies have
found empirical support for the subculture hypothesis. For example, a study examined
park usage patterns in Chicago and associated benefits of park usage by respondents’
race/ethnicity (Tinsley, Tinsley, & Croskeys, 2002). Study findings indicated that the
park usage patterns by Blacks and Hispanics were different and that those different
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patterns were related to psychological benefits perceived by each race/ethnicity group.
Another study of visits in Chicago urban parks found that Black visitors reported a higher
level of enjoyment of cultural facilities than did White visitors. The study also found all
minority groups were more likely to engage in passive, social park activities than Whites
(Gobster, 2002). Also, a study of residents’ preferences and participation in Illinois state
parks found that African Americans were more likely to visit developed sites and
enhancing social interaction than Whites in parks and recreation areas (Dwyer & Gobster,
1992). A nationwide study examined effects of marginality, subculture, and the
discrimination hypothesis on visitation to national parks by racial/ethnic groups and
found subculture-related factors (e.g., preference for nature trips and awareness about
national parks) are the most important factors that explain the differences in visitation
between Blacks and Whites (Krymkowski, Manning, & Valliere, 2014).
The discrimination hypothesis posits that perception of discrimination or actual
experiences with discrimination could be a barrier for visitation among racial/ethnic
minority groups (Floyd, 1999; Manning, 2011). For example, a study supported this
hypothesis using data from the National Survey on Recreation and the Environment
(Johnson, Bowker, & Cordell, 2001). The results suggested that Blacks are more likely
than Whites to feel personal safety concerns that limit their outdoor recreation
opportunities. In a more recent study about racial discrimination in parks and outdoor
recreation, researchers conducted a visitor survey at Grand Canyon National Park
(Stanfield et al., 2005). Visitors were asked to evaluate the crowding and comfort they
perceived, using pictures with different groupings of White and Black hikers in the park.
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White respondents rated their comfort as lower for photographs showing all Black
visitors versus those showing all White visitors. These findings suggest some support for
discrimination as a barrier for visitation by Blacks. Another study examined American
Muslim immigrants perceived effects on their leisure after September 11 and found that
they reported leisure constraints and discrimination that affected both their leisure-related
settings and leisure activities (Livengood & Stodolska, 2004).
2.3 Effects of transportation on NPS visitation by racial/ethnic minorities
Research has also examined the effects of transportation-related factors on park
visitation and recreation behaviors, especially for accessibility to recreation areas. For
example, a study examined the effects of travel distance on the use of national parks
(Hanink & White, 1999). This study used NPS visitor statistics data and simulated both
regional and national models of park demand by controlling the variables of distance,
population of nearest metropolitan area, quality of park, and year of park establishment.
Results indicated that park demand was more associated with park quality, although
distance decay was embedded in the spatial demand for park use. Another study
examined the spatial accessibility to parks for U.S. residents and found that accessibility
to local neighborhood parks varied significantly among states: rural states in the western
and mid-western U.S. had lower park accessibility than urban states (Zhang, Lu, & Holt,
2011). Another study examined the spatial pattern of demand for national battlefield
parks (Hanink & Stutts, 2002). Study results suggested that a battlefield’s proximity to
metropolitan areas was critical for its level of visitation.
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Given the importance of transportation and accessibility in park visitation, a few
studies have begun to examine the effects of transportation-related factors on recreation
and park visitation by racial/ethnic groups. For example, West (1989) compared the
perceived barriers for Black and White Detroit residents to visiting regional, Detroit-area
parks. This study found that limited access to automobile transportation was the primary
barrier for Blacks to visiting regional parks. A study of parks in the Cleveland area found
evidence that limited regional transportation systems could be a factor in lower visitation
levels for Blacks (Payne, Mowen, & Orsega-Smith, 2002). Another Cleveland-based
study found that non-users of outdoor recreation areas would increase their visitation to
parks if transportation access was provided (Scott & Munson, 1994). A national survey of
the American public in 2000 found that about 60% of Hispanic and Black respondents
agreed that travel distance was a barrier to visiting national parks (Solop et al., 2003).
More recently, a study measured the accessibility to 285 national parks and examined the
factors associated with visitation to national parks by racial/ethnic minority groups
(Weber & Sultana, 2013). Study results found that geographic distance was an important
factor for explaining the variation in national park visits by racial/ethnic groups.
However, distance was not the only variable that influenced park visitation; cultural
differences could be another important factor because racial/ethnic minority groups were
more likely to visit parks that provided interpretive theme programs (e.g., African Burial
Ground National Monument, Manzanar National Historical Site, and etc.). A few studies
found that transportation might not be a barrier for minority groups in certain recreation
settings. For example, a study of urban parks in Chicago indicated that even though
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public transportation was accessible to city parks, the majority of racial/ethnic minority
visitors used cars to visit parks instead of public transportation options (Gobster, 2002).
In this setting, accessibility was not a significant factor in increasing minority groups’
visitation. In general, research about the effects of transportation on visitation to parks by
racial/ethnic minority groups has mainly focused on the Black-White differences; very
few have addressed the effects of transportation on Hispanic visitation to these areas.
Furthermore, most approaches have been qualitative in nature; the quantitative
relationship between transportation and visitation by minorities to parks has yet to be
studied in the depth it deserves.
2.4 Recreation opportunity spectrum
Public lands must serve a broad population base with diverse interests and desires
for outdoor recreation (Manning, 2011). Demand for diverse recreation opportunities has
led to development of several zoning and related organizational frameworks designed to
help guide planning and management. For example, Carhart (1961) developed a scale
describing the landscape from “wildness” to “semi-urban” (Carhart, 1961). Similarly, the
Outdoor Recreation Resources Review Commission proposed a six-point framework for
public lands that ranged from “primitive” to “high-density use” areas (Outdoor
Recreation Resources Review Commission, 1962). However, the most widely used and
highly advanced framework is the Recreation Opportunity Spectrum (ROS).
The ROS framework is a tool used to support definition and management of
diverse outdoor recreation opportunities in parks and public lands (Manning, 2011). ROS
defines a range or spectrum of recreation opportunities to meet the diversity of visitor
11

activities, settings, and experience preferences (Driver & Brown, 1978; Vogelsong,
Graefe, Confer Jr, Solan, & Kramp, 1998). Figure 2-1 is an example of the ROS
framework that illustrates the range of recreation opportunities and associated indicators
based on the ROS Primer and Field Guide developed by USDA Forest Service (USDA
Forest Service, 1990). In this framework, the ROS defines recreation opportunities as six
classes: urban, rural, roaded natural, semi-primitive non-motorized, semi-primitive
motorized, and primitive. This framework has guided research on classification of
different recreation opportunities in recreation areas through measurable indicators. For
examples, a study used ROS framework to delineate recreation opportunities in New
Zealand to four classes, including frontcountry, backcountry, remote, and wilderness
(Joyce & Sutton, 2009). The ROS framework has been widely adopted in outdoor
recreation planning and has potential benefits for both visitors and managers. First, it can
be used to develop an inventory of recreation opportunities across public land areas
(Buist & Hoots, 1982). Second, ROS helps planners and managers create recreation
opportunities and implement management strategies in terms of activities, environmental
settings, and experiences that complement visitor preferences (Driver, Brown, Stankey, &
Gregoire, 1987). Finally, ROS can help visitors select desired settings and activities
according to their preferred experiences (Buist & Hoots, 1982).
Indicators

Range of Opportunities
Urban

Access

Rural

Roaded
Natural

High
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Semiprimitive
motorize
d

SemiPrimitive
primitive
nonmotorize
d
Low

Remoteness
Naturalness
Facilities and
Site
Management
Social
Encounters
Visitor
Impacts
Visitor
Management

Low
Low

High
High

High

Low

High

Low

High

Low

High

Low

Figure 2-1 ROS framework (based on USDA Forest Service, 1990)
ROS has been extended in several recreation-related research areas, such as
tourism, ecotourism, wilderness and water recreation. Butler and Waldbrook (2003)
incorporate the theory of life cycle of a tourism destination into the concept of ROS and
develop a framework for the tourism opportunity spectrum (TOS). The TOS framework
consists of six indicators (access, non-adventure uses, tourism plant, social interaction,
acceptance of visitor impacts, and accessibility of regimentation). Another study
compares the TOS indicators in five tourism settings and describes differences in terms
of accessibility, visual characteristics, visitors environmental impact factors, on-site
management factors, social interaction factors, and visitor-management factors (Dawson,
2001). Further work in combining the ROS and TOS structures includes a study that
develops an Ecotourism Opportunity Spectrum (ECOS) framework (Boyd & Butler,
1996). ECOS ranges from eco-specialist to eco-generalist, and the indicators consist of
eight factors: 1) type and level of access, 2) relationships between other resource-related
activities, 3) forms of attractions offered, 4) extent, complexity, visibility, number, and
type of existing infrastructure, 5) social interaction between other eco-tourists and
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hosts/local populations, 6) level of knowledge and skill of eco-tourists, 7) acceptance of
visitor impacts, 8) and acceptance of management regime (Boyd & Butler, 1996). The
ROS concept has also been applied to wilderness utilizing GIS to map visitors’
wilderness perceptions in the San Juan National Forest (Flanagan & Anderson, 2008).
Visitors are divided into four groups based on the concept of “purism” (i.e., how strictly
they define “wilderness”). Study results indicate that the maps of perceived wilderness
are useful to refine ROS zoning. The ROS framework has also been adopted in the
planning of water-based recreation. A guidebook creates the water and land recreation
opportunity spectrum (WLROS) framework, defining indicators that included activities,
setting attributes, and experiences (Haas, Aukerman, Lovejoy, & Welch, 2004). The
WLROS guidebook also provides steps and strategies to implement WLROS in regional
water-based recreation planning.
Research has found that visitors’ recreation experiences vary across the recreation
opportunity spectrum. For instance, one study compared hikers’ characteristics across
ROS in the Arapho-Roosevelt National Forest and found that hikers report different
hiking times, distances, party sizes, transportation cost, and total trip costs across ROS
zones (primitive, semi-primitive and non-motorized, and motorized) (Bray & Maxwell,
1985). Another study examines the differences in factors that influence visitors’ physical
activities in two recreation settings: urban and semi-primitive non-motorized (SPNM)
areas. Results indicate that visitors in urban and SPNM sites report different physical
activities, importance of site attributes for physical activity, and constraints to physical
activity (Stodolska, Shinew, & Floyd, 2013). More recently, a study examined
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differences in recreation outcomes and environment setting preferences of two user
groups in wildland-urban areas and wildland areas on the Florida National Scenic Trail
(Kil, Stein, & Holland, 2014). Study results show that visitor groups in wildland areas
have stronger preferences for achievement and environmental exploration benefits and
for more natural settings than visitor groups in wildland-urban areas.

2.5 Transportation recreation opportunity spectrum
Several studies have begun to extend the ROS framework to transportation
planning and management. For example, Brown (2003) developed a highway experience
opportunity spectrum, that includes seven indicators: intrinsic scenic byway qualities,
capacity, length, remoteness, connectivity, speed, and purpose. This study incorporated
the ROS concept in developing the framework of T-ROS. Based on the close relationship
between transportation and recreation in parks and public land, Pettengill and Manning
(2011) developed a more generic framework for T-ROS. The indicators of T-ROS consist
of 1) density of use, 2) landscape character, 3) facilities and services, 4) cost, 5)
convenience, 6) corridor design, 7) mode of transport, and 8) trip purpose. This study
uses survey data from visitors to a spectrum of recreation-oriented roads in northern New
England and estimates density of use-related indicators and standards of T-ROS.
The conceptual framework of T-ROS suggests that the indicators may vary
among different transportation modes and across recreation settings (Pettengill &
Manning, 2011). For instance, a bicyclist may be more likely to visit parks and public
lands that have associated facilities and services, which may be different from visitors
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who are driving or taking shuttle buses in the parks. Also, visitors in urban parks may
have different standards for indicators of density of use than visitors in rural parks.
However, more empirical measures of T-ROS indicators are lacking, and more data is
needed to support development and application of the T-ROS framework.

2.6 Spatial accessibility to parks and recreation areas
The importance of spatial accessibility of parks and recreation areas has been
increasingly recognized. For example, a study examined the accessibility of the
community parks in Oklahoma City metropolitan areas and found that areas with high
concentrations of Blacks and Asians did not have enough accessibility to community
parks (Comer & Skraastad-Jurney, 2008). Another study measured the accessibility of
neighborhood parks within Sheikhupura city in Pakistan based on standard walking time.
Results indicated that the existing parks were serving less than 11% of total population,
and the spatial distribution of parks was improper with the land-use pattern of the city
(Javed, Ahmad, Ahmad, Taj, & Khan, 2013). One study examined the spatial
accessibility of parks and green spaces in the U.S. based on the American Community
Survey (Wen, Zhang, Harris, Holt, & Croft, 2013). Results showed that the distances to
parks and the percentage of green spaces were significantly impacted by the poverty
levels of residents living in that area. Blacks and Hispanics generally had lower
accessibility to the parks and green spaces than Whites. Another US nationwide study
examined the spatial accessibility to parks using population-weighted distances (PWD)
and found that the average travel distance for US residential populations to access the
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nearest local neighborhood parks was 6.7 miles (Xingyou, Hua, & Holt, 2011). Spatial
accessibility to local neighborhood parks varied significantly among states: rural states in
the western and midwestern US had lower park accessibility than urban states.
2.7 Effects of spatial accessibility on visitation to parks and recreation areas
Spatial interaction models have been applied to identify the relationship between
parks and people since 1970s, and the role of distance on visitation to parks was mixed.
For example, a study estimated the effects of travel distance on visitation to national
parks in China (Zhang, Wall, Du, Gan, & Nie, 1999), and found travel distance had a
significant impact on visitation to national parks. The relationship between travel distance
and recreation demand could be explained through a gravity model that incorporated
population and economic variables. Similarly, a U.S. nationwide study examined the
relationships between spatial accessibility and visitation patterns to national parks among
racial/ethnic groups (Weber & Sultana, 2013). Results showed that distance was an
important factor for explaining the variations of national park visits by racial/ethnic
groups. However, distance was not the only factor that influenced park visits; cultural
differences could be another important factor because racial/ethnic minority groups were
more likely to visit theme-oriented parks. Wolch and Zhang (2004) found that distance
had a negative impact on public use of beaches, but other factors such as race/ethnicity,
income, the presence of children, and environmental attitudes were also significant
predictors of beach usage. Another study applied the gravity model to identify factors that
impact visitation to D'Aguilar National Park, Australia (Rossi, Byrne, & Pickering,
2015). Results showed that distance had no significant impact on visitation to the park,
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while age was identified as a significant factor. A study identified factors that impact the
spatial disparities of recreation demand of residents in Texas and found that the economic
status of households had significant effects on visitation to national parks (Lee & Schuett,
2014). Another study examined the effects of distance and socio-demographic
characteristics on public use of urban parks. Results suggested that distance has a
negative impact on visitation to urban parks (Mowen & Confer, 2003).
2.8 GIS applications in park and recreation areas
In recent years, GIS technology has been increasingly applied to park and recreation
research and management (Chang & Liao, 2011; Javed et al., 2013; Xingyou et al., 2011).
For example, a study evaluated the potential of GIS for recreation planning and
management through the spatial component of the Illinois Recreation Facilities Inventory
(Nedović-Budić, Knaap, & Scheidecker, 1999). Results indicated that the GIS database
could be used to analyze the supply of recreational facilities, assess the equity of access
to recreational sites, and identify spatial connectivity relationships among recreation
areas. Another study examined the spatial accessibility of neighborhood parks in the city
of College Station, Texas by using two GIS methods: Centroid radii buffer and network
analysis buffer (Nicholls & Shafer, 2001). Results showed the benefits of using GIS
technology in measuring accessibility of parks, and illustrated the strengths and
weaknesses of both GIS analysis methods. A study summarized the research on
applications of spatial analysis in the human dimensions of parks and outdoor recreation,
and suggested that integrating spatially related social science data could improve the
effectiveness for park and recreation management (Beeco & Brown, 2013).
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2.9 Summary of literature gaps
Studies discussed in Section 2.1 to Section 2.8 have summarized main theories
about underrepresentation of racial/ethnic minorities in parks and outdoor recreation
areas, including the marginality, subculture, and discrimination hypotheses. Although
empirical studies have supported these hypotheses, most of these studies focused on the
differences in visitation among racial/ethnic groups in local parks and state parks, very
few have examined the differences in visitation among racial/ethnic group in national
parks. Moreover, most studies have focused on the differences in visitation to parks
between Blacks and Whites; very few have examined the Hispanic-White differences.
This research examines the differences in visitation patterns to national parks among
three racial/ethnic groups (Hispanics, Blacks, and Whites), which can fill up the gap of
research on racial/ethnic diversity of national park visitors, and provide theoretical and
empirical implications to increase visitation to national parks by Hispanics.
Research has identified the important function of transportation as recreation in
parks and public lands, but a unique framework to define the diversity of transportation
recreation experiences is still lacking. The ROS framework has been applied in planning
and management of diversity of recreation experiences in parks and recreation areas, but
transportation context has rarely been incorporated in ROS framework. Chapter 4
develops a quantitative framework (T-ROS) to planning the diversity of transportation
recreation opportunities, examines the differences in for desirability of T-ROS indicators
among racial/ethnic groups and across recreation settings, and advances the theory of
ROS to enhance recreation experiences in national parks among racial/ethnic groups.
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Research has applied spatial interaction model to measure the effects of spatial
accessibility on visitation to parks. However, most research on spatial accessibility has
mainly been focused on local or neighborhood parks, very few studies have examined
spatial accessibility of national parks. Moreover, very few studies have examined the
impacts of spatial accessibility on park visitation by racial/ethnic groups. Chapter 5
measures the spatial accessibility of national parks across different geographic areas in
the U.S., and estimated the effects of spatial accessibility on national park visitation
among racial/ethnic groups, which can extend the application of spatial interaction
models in visitation to national parks, and fill up the gap of research on differences in
spatial patterns of visitation to national parks among racial/ethnic groups.
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CHAPTER 3 EFFECTS OF TRANSPORTATION ON RACIAL/ETHNIC
DIVERSITY OF NATIONAL PARK VISITORS

This paper was submitted to Leisure Sciences in 2014 and has been accepted for
publication.
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3.1 Abstract
The demographic composition of the United States is increasingly diverse, but
racial/ethnic minority groups are substantially underrepresented in visiting national parks.
Transportation is needed to provide access to national parks but may not be equally
accessible to all groups in society. This study uses a general population survey of New
York City residents to examine the role of transportation in visiting national parks by
three racial/ethnic groups (Hispanic, Black, and White). Principle study variables were
perceived barriers to visiting national parks and the importance of transportation-related
incentives in encouraging visits to national parks. Study results identified three categories
of barriers: comfort and safety, expense, and accessibility; Hispanics perceive higher
levels of barriers than do Whites and Blacks. Transportation incentives may increase
national park visitation, especially by Hispanics. Survey findings support the marginality,
subculture, and discrimination hypotheses, and suggest potentially effective strategies to
increase park visitation by minority racial/ethnic groups.
Keywords: Race; Ethnicity, Barriers; National Parks, Leisure Diversity, Leisure Travel

3.2 Introduction
Although the racial/ethnic composition of the United States population is
increasingly diverse, racial and ethnic minorities have historically been underrepresented
in the national parks (Chavez, 2000; Manning, 2011; Solop et al., 2003; Taylor et al.,
2011). This issue has been identified by both park and recreation agencies such as the
National Park Service (NPS) (Solop et al., 2003; Taylor et al., 2011)and in a long string
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of studies in the scientific and professional literature (Chavez, 2000; Solop et al., 2003;
Stodolska et al., 2013; Taylor et al., 2011). National parks are open to all, but there may
be barriers to visiting national parks that are more acutely felt by minority groups than by
the White majority, yielding disproportionate visitation rates to national parks. Research
has identified several types of barriers to visiting national parks and related areas by
racial/ethnic minorities, including unaffordable transportation (Byrne, Wolch, & Zhang,
2009), limited social-economic resources and information (Chavez, 2000), and
discrimination (Blahana & Black, 1993). Moreover, the effects of these barriers varied
among different types of parks and different recreational activities.
Access to transportation is critical to connect the public to national parks and can
act as either a barrier or a bridge for visitation by minority groups. Research has shown
that Hispanics and Blacks are particularly economically vulnerable and have more
limited transportation options in visiting national parks than do Whites (Solop et al.,
2003; Taylor et al., 2011). For example, a study of Denver residents’ experiences in
Rocky Mountain National Park found that traveling to the park was not an affordable
activity for many Black residents (Erickson et al., 2009). However, in other cases,
transportation innovations have served as a bridge rather than a barrier, helping to
connect underrepresented groups to the national parks. For example, the PresidiGO urban
shuttle system serving Golden Gate National Recreation Area in the San Francisco area
has provided access to parks for more than 5,000 riders every month (National Park
Service, 2003). Although studies have shown that transportation can have an important
impact on racial and ethnic minority groups’ visitation to national parks, few have
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explored this relationship quantitatively (Scott & Munson, 1994). Furthermore, most
studies have focused on White and Black differences (Manning, 2011), rarely addressing
Hispanic and White differences (He & Baker, 2005).
Given the importance of the underrepresentation of racial/ethnic groups in
national parks and its connections with transportation, the main research objectives for
this investigation are identifying different types of barriers to visiting national parks and
estimating the effects of transportation-related barriers and incentives on visiting national
parks by racial/ethnic groups.
3.3 Literature Review
3.3.1 Underrepresentation of Racial/Ethnic Minority Groups in National Parks
Underrepresentation of minority groups in national park visitation has been noted
for decades and continues today. For example, the National Recreation Survey in the
early 1980s, found that 13% of Black respondents had visited a national park, while the
visitation rate of Whites was 58% (Gramann, 1996a). The NPS commissioned a
Comprehensive Survey of the American Public (CSAP 1) and found lower rates of
visitation among minority groups; only 27% of Hispanics and 13% of Blacks had visited
NPS areas within the last two years, compared to 36% of Whites (Solop et al., 2003).
More recently, the NPS conducted a second Comprehensive Survey of the American
Public (CSAP 2) and found a similar visitation pattern to CSAP 1; 32% of Hispanics and
28% of Blacks had visited NPS areas within last two years, compared to 53% of Whites
(Taylor et al., 2011). This trend of underrepresentation of minority groups in national
parks has been apparent in many park specific studies as well. For example, a survey at
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Santa Monica Mountains National Recreation Area (California) found that 95% of visitor
groups included Whites, but only 8% included Hispanics and 4% included Blacks
(Littlejohn, 1993). Similar patterns were identified at Bent’s Old Fort National Historic
Site (Colorado) and Whitman Mission National Historic Site (Washington) (Madison,
1994). In general, research from national and regional surveys about race/ethnicity in
national parks has consistently found higher visitation rates by Whites than non-Whites.
3.3.2 Constraints/Barriers to Visitation by Racial/Ethnic Minority Groups
Research has postulated three main hypotheses about why minorities have lower
visitation rates to national parks and related areas: marginality (Washburne, 1978),
subculture/ethnicity (Chavez, 2000), and discrimination (Blahana & Black, 1993). The
marginality hypothesis suggests that minorities visit less because of limitations in their
socio-economic resources, such as unaffordable transportation and inability to pay
lodging costs and park fees. Several empirical studies have supported this hypothesis. A
study of public use of parks in the greater Cleveland area, for example, found that
respondents’ household income was the best predictor of perceived barriers to park
visitation (Scott & Munson, 1994). A study of regional park visitation patterns examined
different visitation rates of Blacks and Whites to Detroit city parks and surrounding
regional parks and found that economic barriers were important reasons why Blacks were
underrepresented (West, 1989). Another study examined the relationship between race
and leisure preferences based on a national survey (Shinew et al., 1995). Results
indicated that middle class Blacks and Whites have similar recreation patterns; however,
recreational patterns were different between poor working class Black women and
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middle-class White men. A study of beach recreation identified factors associated with
the differences in recreation preferences by race/ethnicity (Wolch & Zhang, 2004). In that
study, Whites reported a higher frequency for beach recreation than did non-Whites, and
the model showed that economic class was an independent factor impacting the
frequency of beach recreation.
The subculture/ethnicity hypothesis suggests that racial/ethnic differences in
recreation behaviors are driven by different norms, value systems, and socialization
practices of racial and ethnic groups (Floyd, 1999). Several studies have found empirical
support for this hypothesis. For example, one study examined park usage patterns in
Chicago and associated benefits of park usage by respondents’ race/ethnicity (Tinsley et
al., 2002). Findings from this investigation indicated that park usage patterns by Blacks
and Hispanics were different and that these different patterns were related to
psychological benefits perceived by each race/ethnicity group. Another study of visits to
Chicago urban parks found that Black visitors reported a higher level of enjoyment of
cultural facilities than did White visitors (Gobster, 2002), and that racial/ethnic minority
groups were more likely to engage in passive, social activities in parks than Whites.
The discrimination hypothesis posits that perceptions of discrimination or actual
experiences with discrimination can be a barrier for park visitation by racial/ethnic
minority groups (Floyd, 1999; Manning, 2011). This hypothesis has been empirically
supported. For example, data from the National Survey on Recreation found that Blacks
were more likely than Whites to feel personal safety concerns that limited their outdoor
recreation opportunities (Johnson et al., 2001). In a more recent study of racial
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discrimination in parks and outdoor recreation, researchers conducted a visitor survey at
Grand Canyon National Park (Stanfield et al., 2005). Respondents were asked to evaluate
perceived crowding and comfort in response to a series of photographs with different
numbers and groupings of White and Black hikers in the park. White respondents rated
their comfort as lower for photographs showing all Black visitors versus those showing
all White visitors, suggesting some support for discrimination as a barrier for
participation in outdoor recreation by Blacks. Another study examined the effects of
events of September 11 on leisure behaviors of American Muslim immigrants and found
that discrimination experienced by Muslim Americans affected both their choices of
leisure-related settings and leisure activities (Livengood & Stodolska, 2004).
3.3.3 The Role of Transportation in Park Visitation
Research has also examined the effects of transportation-related factors on park
visitation and recreation behaviors, especially for accessibility to recreation areas. For
example, a study examined the effects of travel distance on the use of national parks
(Hanink & White, 1999). This study used NPS visitor statistics data and simulated both
regional and national models of park demand by controlling the variables of distance,
population of nearest metropolitan area, quality of park, and year of park establishment.
Results indicated that park demand was more associated with park quality, although
distance decay was embedded in the spatial demand for park use. Another study
examined the spatial accessibility to parks for U.S. residents and found that accessibility
to local neighborhood parks varied significantly among states: rural states in the western
and mid-western U.S. had lower park accessibility than urban states (Zhang et al., 2011).
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Another study examined the spatial pattern of demand for national battlefield parks
(Hanink & Stutts, 2002). Study results suggested that a battlefield’s proximity to
metropolitan areas was critical for its level of visitation.
Given the importance of transportation and accessibility in park visitation, a few
studies have begun to examine the effects of transportation-related factors on recreation
and park visitation by racial/ethnic groups. For example, West (1989) compared the
perceived barriers for Black and White Detroit residents to visiting regional, Detroit-area
parks. This study found that limited access to automobile transportation was the primary
barrier for Blacks to visiting regional parks. A study of parks in the Cleveland area found
evidence that limited regional transportation systems could be a factor in lower visitation
levels for Blacks (Payne et al., 2002). Another Cleveland-based study found that nonusers of outdoor recreation areas would increase their visitation to parks if transportation
access was provided (Scott & Munson, 1994). A national survey of the American public
in 2000 found that about 60% of Hispanic and Black respondents agreed that travel
distance was a barrier to visiting national parks (Solop et al., 2003). More recently, a
study measured the accessibility to 285 national parks and examined the factors
associated with visitation to national parks by racial/ethnic minority groups (Weber &
Sultana, 2013). Study results found that geographic distance was an important factor for
explaining the variation in national park visits by racial/ethnic groups. However, distance
was not the only variable that influenced park visitation; cultural differences could be
another important factor because racial/ethnic minority groups were more likely to visit
theme parks. A few studies found that transportation might not be a barrier for minority
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groups in certain recreation settings. For example, a study of urban parks in Chicago
indicated that even though public transportation was accessible to city parks, the majority
of racial/ethnic minority visitors used cars to visit parks instead of public transportation
options (Gobster, 2002). In this setting, accessibility was not a significant factor in
increasing minority groups’ visitation. In general, research about the effects of
transportation on visitation to parks by racial/ethnic minority groups has mainly focused
on the Black-White differences; very few have addressed the effects of transportation on
Hispanic visitation to these areas. Furthermore, most approaches have been qualitative in
nature; the quantitative relationship between transportation and visitation by minorities to
parks has yet to be studied in the depth it deserves.
3.4 Methods
3.4.1 Survey of New York City Residents
The principal study method was a survey of residents of New York City. New
York City was chosen for the study because of its racial/ethnic diversity and the location
of several units of the national park system in or near the city. An online panel was used
for the survey. Although there are multiple racial and ethnic groups in the U.S., the three
largest groups were addressed in this study: Hispanics, Blacks, and non-Hispanic Whites.
The panel included large enough samples of each of the three racial/ethnic groups to yield
sufficient sample sizes for data analysis. The survey was designed to measure visitation
rates to NPS units, perceived barriers to visiting national parks (including transportation
related barriers), and attitudes about the perceived effects of transportation incentives on
visitation to national parks.
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Potential respondents from the panel were solicited via email to participate in the
survey. The sampling process used convenience sampling methods. Respondents were
recruited from users of a commercial website maintained by Lightspeed/GMI, a company
operating online panel surveys. The survey could also can be referred to respondents’
affiliates through email links. The survey provided a small cash incentive for respondents
who completed the survey questionnaire. The solicitation and survey administration
occurred from January 3-10, 2014. Survey respondents were solicited until at least 600
questionnaires were completed, with at least 200 from each of the three racial/ethnic
groups. A paragraph explaining the purpose and significance of the survey was included
in the email message. A direct link to the survey instrument was provided in the email
message. Both English and Spanish versions of the questionnaire were provided. A
second-invite reminder email was sent to non-respondents after the first message did not
meet the minimum respondent quota for Hispanics and Blacks. Overall, 19,837 panelists
were invited to access the survey and 1,081 attempted to answer the questionnaire,
representing a response rate of 6%. The majority of those who responded to the survey
completed the survey questionnaire, resulting in 718 completed questionnaires (66%
completion rate). None of these respondents chose to complete the Spanish version of the
questionnaire. Hispanic, Black, and White respondents accounted for 28% (n = 200),
29% (n = 209), and 43% (n = 309) of the sample, respectively. Research has found that
the response rates of online surveys for tourism and recreation related studies range from
6% to 75%, and the majority of response rates are lower than 28% (Sheehan &
McMillan, 1999). Moreover, the response rates of general population surveys are
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generally lower than surveys of homogeneous samples (e.g., students) (Sheehan &
McMillan, 1999). In this study, the response rate was underestimated because it used a
quota-based sampling approach. The quota for a minimum of 200 samples from White
respondents was filled very quickly and no more White respondents were allowed to
complete the survey, whereas the quotas for Hispanic and Black respondents were more
slowly filled. This issue was exacerbated because of generally low rates of Internet access
by Hispanics and Blacks (Fox & Livingston, 2007; Porter & Donthu, 2006) and the high
quota requirements of Hispanic and Black samples.
3.4.2 NPS Units in the New York Metropolitan Area
National parks in the New York metropolitan area include 22 natural, historic, and
recreational sites (National Park Service, 2014c). These areas include a wide range of
recreation settings, including internationally important cultural areas such as Statue of
Liberty National Monument; coastal recreation areas such as Fire Island National
Seashore; and many small, diverse historical/cultural units such as African Burial Ground
National Monument and General Grant National Memorial. Together, these areas
attracted more than 16 million visits in 2014 (National Park Service, 2014d). A variety of
transportation alternatives are provided to these sites.
3.4.3 Study Variables
Four main areas of questioning from the survey were used in this investigation.
The first question collected respondents’ social-economic information, including
respondents’ race/ethnicity, gender, age, education level, and annual household income
(Table 3-1). For the purpose of analysis, categorization of the three racial/ethnic groups
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of concern (Hispanic, Black, and White) was done as follows. First, respondents who
indicated a Hispanic ethnicity were categorized as Hispanic. Second, respondents who
did not indicate a Hispanic ethnicity were grouped by racial identity. Non-Hispanic
respondents who indicated (a) more than one racial group or (b) any racial group other
than Black or White, or (c) no racial group were excluded from analysis within the
racial/ethnic comparisons. Thus, respondents were classified into the discrete groups of
Hispanic, Black, and White for the race/ethnicity analyses of study findings.
3-1 Socio-Demographic Characteristics of Respondents (After Weighting)
Socio-demographic
Variable1,2
Gender
Age

Household Size
Education

Annual Household
Income

Response Category
Male
Female
Under 18
18-24
25-39
40-59
60 and above
Adults
Children
High school graduate or
under
Some college or associate
degree
Bachelor's degree
Master's degree
Doctoral or professional
degree

Racial/ethnic group
Hispani
Black
White
c
46
34
48
54
66
52
0
1
0
23
11
3
33
21
26
37
44
38
7
23
33
2.38
2.01
2.02
1.15
0.53
0.41
56

44

29

27

32

19

12
4

16
6

35
17

1

2

9

< $24,999

31

28

14

$25,000 - $34,999
$35,000 - $49,999
$50,000 - $74,999
$75,000 - $99,999
$100,000 - $149,999
$150,000 - $199,999
32

16
14
16
9
7
6

18
15
20
12
4
1

7
14
19
17
13
10

> $200,000

1

2

6

The second part of the questionnaire addressed the issue of visitation status.
Respondents were asked whether they had visited any NPS units within the last two years
(Table 2). Research has shown that defining respondents’ visit status can be challenging
because different criteria exist to define a “visitor” (e.g., ever visit during life time, visit
within last two years, visit as a child), and respondents are sometimes unaware of the
specific designation of a protected area (Perry, Needham, Cramer, & Rosenberger, 2014).
In this study, visitor status was determined using the same criteria as in the CSAP2
survey, which was defined as having visited a NPS unit in the past two years (Taylor et
al., 2011). To assist respondents in defining whether a recreation area is managed by
NPS, the questionnaire listed the NPS units in the New York metropolitan area, as well as
several NPS units outside this area (e.g., Grand Canyon National Park, Acadia National
Park). Overall, 37% of respondents were categorized as visitors.
TABLE 3-2 Visitation to a National Park Service (NPS) Area in Last Two Years by
Race/Ethnicity
Race/Ethnicity
Have you visited an area that
is managed by the National
Park Service in the last two
years?1
Yes
No

Hispanic

Black

White

Total

31a
69

23b
77

37a
63

31
69

The third part of the questionnaire addressed barriers to visiting national parks.
Respondents were asked: “Why don’t you visit areas that are managed by the National
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Park Service more often?” Twenty reasons for potentially not visiting were listed in the
questionnaire (Table 3). The barrier questions were designed to align with CSAP 2
(Taylor et al., 2011), with the addition of several transportation related factors.
Respondents were asked to rate each reason on a five-point Likert scale for agreement:
Strongly Disagree (1), Somewhat Disagree (2), Neither Agree nor Disagree (3),
Somewhat Agree (4), and Strongly Agree (5).
TABLE 3-3 Frequencies and Means of Barriers to Visiting National Parks

Please tell us why you have
not visited areas managed by
the NPS more often. 1
I don’t feel welcome in
National Park Service areas
because of who I am
National Park Service areas are
unpleasant places for me to be
I don’t feel comfortable
visiting National Park Service
areas because I’m afraid of
wild animals
I just don’t like to visit
National Park Service areas
National Park Service
employees give poor service to
visitors
National Park Service areas are
not safe places to visit
I am physically unable to visit
National Park System areas
My friends and family don’t
like to visit National Park
Service areas

Stron
gly
disagr
ee

Some
what
disagr
ee

Neithe
r
Some
agree
what
nor
agree
disagr
ee

41

16

30

6

7

2.23

32

18

35

8

7

2.40

38

16

30

8

8

2.33

28

22

34

8

8

2.45

23

18

43

10

6

2.58

31

23

33

7

6

2.35

37

15

30

9

9

2.38

27

18

37

10

8

2.54

34

Stron
gly
agree

Mean

National Park Service areas are
not accessible to persons with
20
physical disabilities
Lodging costs are too high
12
Food costs are too high
12
Entrance fees are too high
13
Overall, it is too expensive to
visit areas managed by the
11
National Park Service
Transportation costs getting to
9
the park are too high
Getting to National Park
10
Service areas is too difficult
It takes too long to get to
9
National Park Service areas
Travel within National Park
13
Service areas is too difficult
I just don’t know that much
about National Park Service
10
areas
I don’t have enough time to
visit National Park System
16
areas
It is difficult to find a parking
11
space in NPS areas
1.
Cell entries in the value of percentage.

17

47

10

6

2.64

9
13
15

44
39
46

22
22
16

13
14
10

3.14
3.14
2.96

13

41

21

14

3.13

9

36

30

16

3.35

16

39

23

12

3.11

16

38

27

10

3.14

18

44

16

9

2.92

13

31

27

19

3.31

16

36

20

12

2.95

16

52

14

7

2.91

Finally, the questionnaire asked respondents to report how likely they would be to
increase their visitation to national parks in response to a series of eight transportation
incentives (Table 3-4). A three-point response scale was used: No More Likely (1), More
likely (2), Much More Likely (3).
TABLE 3-4 Frequencies and Means of Respondents’ Agreement with
Transportation Incentives

To what extent would the following make
you more likely to visit NPS areas?1
35

No
More
Likely

More
Likely

Much
More
Likely

Mean

Faster means of transportation to and from
parks
Less expensive means of transportation to and
from parks
More/better forms of public transportation (e.g.,
buses) to and from parks
More/better forms of public transportation (e.g.,
shuttle buses) within parks
More opportunities to walk and bike within
parks
More opportunities to walk and bike to and
from parks
More information (brochures, maps, on-line,
apps) about transportation to and from parks
More parking at parks
1.
Cell entries in the value of percentage.

30

45

25

1.94

25

43

32

2.06

26

41

33

2.07

29

41

30

2.01

42

34

24

1.82

45

34

21

1.76

30

39

31

2.01

41

36

23

1.82

3.4.4 Sample Weighting
Because the survey panel used in the study was based on a recruited online
population, representativeness of the sample was tested by comparing key respondent
characteristics to those reported for New York City respondents in the American
Community Survey (one of the most comprehensive socio-demographic studies in the
country) (American Community Survey, 2010). It was found that reported education
levels of Hispanics and Blacks in the panel-based sample were higher than those reported
in the American Community Survey. For example, nearly 40% of Hispanic and Black
respondents reported a Bachelor’s or higher educational level, compared to 17% for
Hispanics and 25% for Blacks in the latest American Community Survey (2010). The
primary reason for this is that Hispanics and Blacks with higher educational levels are
more likely to be present in Internet and email-based panels and to answer online
questionnaires (Fox & Livingston, 2007). To help ensure the representativeness of the
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study, sampling data were weighted. The weighting procedure adjusted sample data
based on the educational level data of the American Community Surveys of 2006-2010.
After the sample weighting process, the weighted samples were compared with the
American Community Survey for several variables, including gender, age, and household
income, to determine whether a multiple-factor weighting process was needed. The
resulting Pearson Index ranged from 0.90 to 0.98, indicating that variables in the
weighted samples were significantly correlated with variables in the American
Community Survey. Thus, weighting for education alone was valid and multiple-factor
weighting was not needed.

3.5 Results
3.5.1 Socio-Demographic Characteristics
Socio-demographic characteristics of respondents (after weighting) are presented
in Table 3-1. Males and females responded with similar frequency. The average age of
respondents was 45. White respondents were oldest (M=50) and Hispanic respondents
youngest (M=35). Respondents’ average household size was 2.3 adults and 0.8 children.
Average household size of Hispanic respondents was larger than that of Black or White
respondents. White respondents reported higher educational levels than Hispanics and
Blacks. About 17% of Hispanics and 25% of Blacks reported attaining a Bachelor’s or
higher educational level, while more than 60% of White respondents reported attaining a
Bachelor’s or higher educational level. The same pattern was reported in respondents’
annual household income: Hispanic and Black respondents were more likely to report an
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annual income lower than $25,000, while White respondents were more likely to report
their annual income as higher than $200,000.
3.5.2 National Park Visitation by Race/Ethnicity
Black respondents had the lowest visitation rate to NPS units in the last two years,
whereas White respondents had the highest (Table 3-2). A test for differences in
visitation rates among the three race/ethnicity groups was determined through use of a
Chi-square statistic. The difference between White and Black respondents was significant
(p < 0.001), with a minimal to typical effect size (Cramer’s V = 0.15) (Vaske, 2008). The
difference between Black and Hispanic respondents was also significant (p = 0.031), with
a minimal to typical effect size (Cramer’s V = 0.10). However, the difference between
Hispanic and White respondents was not significant (p = 0.208).
3.5.3 Barriers to Visiting National Parks
Among the 20 listed barriers to visiting national parks, respondents reported the
highest agreement on the barrier of transportation costs related to getting to a park as
being too high (M=3.35) and the lowest agreement with the barrier of not feeling
welcomed in NPS areas because of who they are (M=2.23) (Table 3-3). To categorize
barriers to visiting national parks, an exploratory factor analysis (EFA) was employed
(Table 3-5). EFA is a technique within factor analysis, where the overarching goal is to
identify the underlying relationships between measured variables (Norris & Lecavalier,
2010). To ensure the effectiveness of the EFA, Kaiser-Meyer-Olkin (KMO) and Bartlett
tests for the data were first run. The literature suggests that factor analysis has an
acceptable level of reliability when the KMO is larger than 0.70 (Zhang, 2004). The
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KMO value of all barrier factors included in this study was 0.936 (Table 3-5). In the
EFA, common factors were determined by principal components analysis and factor
loadings were calculated through varimax rotation. To guarantee the effectiveness of the
EFA, items with rotated loadings lower than 0.40 were removed (Zhang, 2004). EFA
results indicated that the barriers to visitation could be divided into three main
dimensions: (a) comfort and safety, (b) expense, and (c) accessibility. The Cronbach
alpha was calculated to examine the reliability of EFA. Generally, the EFA has good
reliability if Cronbach’s alpha is larger than 0.60 (Spector, 1992). Results showed that
Cronbach’s alpha values for three dimensions were 0.94, 0.91, and 0.82, respectively.
These three dimensions represented approximately 62% of total variance, with factor
loadings ranging from 0.42 to 0.88. The three barrier factors in the dimension of comfort
and safety with the highest loading factors were “I don’t feel welcome in National Park
Service areas because of who I am,” “National Park Service areas are unpleasant places
for me to be,” and “I don’t feel comfortable visiting National Park Service areas because
I’m afraid of wild animals.” For the dimension of expense, the three highest loading
factors were “Lodging costs are too high,” “Food costs are too high,” and “Entrance fees
are too high.” Transportation cost was also an important barrier for people in visiting
NPS units, with a loading factor of 0.73. The third dimension of barriers is accessibility,
which primarily concerns the difficulties in access to or obtaining information about NPS
units. The three highest loading factors of accessibility barriers were “Getting to National
Park Service areas is too difficult,” “It takes too long to get to National Park Service
areas,” and “Travel within National Park Service areas is too difficult.”
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TABLE 3-5 Factor Analysis Results for Barriers to Visitation

Please tell us why you have not visited areas
managed by the NPS more often.1
Comfort and Safety
I don’t feel welcome in National Park Service
areas because of who I am
National Park Service areas are unpleasant
places for me to be
I don’t feel comfortable visiting National Park
Service areas because I’m afraid of wild
animals
I just don’t like to visit National Park Service
areas
National Park Service employees give poor
service to visitors
National Park Service areas are not safe places
to visit
I am physically unable to visit National Park
System areas
My friends and family don’t like to visit
National Park Service areas
National Park Service areas are not accessible
to persons with physical disabilities
Expense
Lodging costs are too high
Food costs are too high
Entrance fees are too high
Overall, it is too expensive to visit areas
managed by the National Park Service
Transportation costs getting to the park are too
high
Accessibility
Getting to National Park Service areas is too
difficult
It takes too long to get to National Park
Service areas
Travel within National Park Service areas is
too difficult
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Dime
nsion
1

Dime
nsion
2

Dime
nsion
3

0.86

0.16

0.15

0.81

0.19

0.25

0.79

0.18

0.23

0.78

0.11

0.29

0.77

0.25

0.28

0.75

0.27

0.18

0.73

0.14

0.16

0.69

0.12

0.29

0.69

0.27

0.23

0.20
0.24
0.26

0.88
0.86
0.80

0.08
0.11
0.10

0.23

0.76

0.33

0.14

0.73

0.27

0.20

0.24

0.80

0.20

0.23

0.72

0.24

0.29

0.67

0.94

Expl
aine
d
Vari
ance
s
30%

0.91

20%

0.82

17%

Cro
nbac
hα

I just don’t know that much about National
0.16
0.17
0.58
Park Service areas
I don’t have enough time to visit National Park
0.29
0.02
0.57
System areas
It is difficult to find a parking space in NPS
0.27
0.23
0.42
areas
KMO=0.936
Barlett’s=9087.10
P<0.001
1
Cell entries in the value of loading factor in that common factor.

To further understand the importance of perceived barriers for the race/ethnicity
groups, a set of ANOVA tests were conducted based on factor scores from the EFA
(Table 3-6). Among the three racial/ethnic groups, Hispanic respondents reported the
highest levels of agreement with all three barriers, whereas Whites reported the lowest.
The post hoc tests for ANOVA (Scheffe’s and Tamhane’s T2) indicated that the
differences between Hispanics and Whites for all three barriers were significant, with
expense (ƞ=0.19) and accessibility barriers (ƞ=0.14) having larger effect sizes than
comfort and safety (ƞ=0.11). Black respondents reported a slightly higher level of
agreement with the three barriers than did White respondents, with expense tending to be
the largest barrier limiting park visitation for Black respondents.
TABLE 3-6 ANOVA Tests for Barriers to Visitation
Please tell us why you have not visited areas managed
Hispa
Black White
1,2
by the NPS more often.
nic
Comfort and safety
2.74a
2.55b
2.49b
Expense
3.36a
3.02b
2.96b
a
b
Accessibility
3.25
2.99
2.97b
1
Responses are means recorded on a scale of 1-5: Strongly disagree (1); Somewhat
disagree (2); Neither agree nor disagree (3); Somewhat agree (4); Strongly agree (5).
2
Cell entries in the value of means
a,b
Superscripts indicate statistically significant differences between groups at the p < 0.05
level for that item.
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3.5.4 Transportation Incentives for Visiting National Parks
The frequency and means analysis showed that respondents’ agreement with
transportation incentives for increasing likelihood of visitation ranged from a low
(M=1.76) with more opportunities to walk and bike to and from parks to a high (M=2.33)
with more/better forms of public transportation to and from parks (Table 3-4). ANOVA
tests were employed for the eight transportation incentives; results indicated that
likelihood of greater NPS visitation with transportation incentives varied significantly
among racial/ethnic groups (Table 3-7). For all eight incentives, Hispanics reported the
highest likelihood of increased visitation and Whites the lowest. For five of the measures,
the difference between Hispanics and Blacks/Whites were significant (p<0.001); for three
measures (less expensive means of transportation to and from parks, more/better public
transportation within parks, and more opportunities to walk and bike to and from parks),
the differences among all three race/ethnicity groups were significant (p<0.001).
TABLE 3-7 ANOVA Tests for Transportation Incentives
To what extent would the following make you more likely
to visit NPS areas?1,2
Faster means of transportation to and from parks
Less expensive means of transportation to and from parks
More/better forms of public transportation (e.g., buses) to and
from parks
More/better forms of public transportation (e.g., shuttle buses)
within parks
More opportunities to walk and bike within parks
More opportunities to walk and bike to and from parks
More information (brochures, maps, on-line, apps) about
transportation to and from parks
More parking at parks
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Hispanic Black White
2.20a
2.33a

1.90b
2.05b

1.81b
1.89c

2.33a

2.02b

1.92c

2.28a

2.00b

1.85c

2.07a
2.01a

1.76b
1.78b

1.68b
1.58c

2.23a

1.98b

1.88b

2.05a

1.78b

1.69b

1

Responses are means recorded on a scale of 1-3: No more likely (1); More likely (2);
Much more likely (3);
2
Cell entries in the value of means
a,b,c
Within each respondent group, superscripts indicate statistically significant
differences between groups at the p < 0.05 level for that item.
3.5.5 Logistic Regression Models of Visitation
Although ANOVA tests identified the differences in perceived barriers and
agreement with transportation incentives, the effects of transportation on visiting national
parks for each racial/ethnic group could be analyzed more definitively using a
multivariate approach. Therefore, binary logistic regression models were conducted that
incorporated the variables of perceived barriers and transportation incentives by
racial/ethnic groups. The dependent variable in these models was the respondents’
visitation status (visited or not visited a NPS unit in last two years). The model
coefficients were estimated by using maximum likelihood techniques. The 95%
confidence interval was used to determine if a particular factor had a statistically
significant impact on the probability that a respondent had visited a NPS area within the
last two years. The independent factors included respondents’ perceptions of the three
categories of barriers to visiting national parks and respondents’ attitudes toward
transportation incentives. The regression models were estimated for all three
race/ethnicity groups. The binary logistic regression model produced estimates of
parameters which could be used to calculate odds ratios (OR) of the categories being
analyzed. The OR was the relative likelihood of an event (i.e., a visit to a national park)
occurring for the first category relative to the second. In this study, the odds ratio
represented the likelihood of visitation for different factors.

43

For Hispanic respondents, the binary logistic model included 12 independent
variables (-2 log likelihood value = 198.86, Nagelkerke R2 = 0.20) (Table 3-8). Three
variables were significant. For barriers, only the accessibility barrier was significant and
it had a negative effect on Hispanic respondents’ visitation. The barrier of accessibility
would decrease the likelihood of NPS visitation (OR = 0.55). Two transportation
incentives variables were significant: faster means of transportation to connect NPS units
(OR = 2.96), and more opportunities to walk and bike to and from parks (OR = 3.60);
these would increase the likelihood of NPS visitation.
For Black respondents, the binary logistic model identified two significant
variables (-2 log likelihood value = 207.25, Nagelkerke R2 = 0.15) (Table 3-8). The
barriers of comfort and safety and expense were significant. However, none of the eight
transportation incentive variables were significant in the Black respondents’ visitation
model. The comfort and safety barrier had a positive effect on Black respondents’
visitation (OR = 3.24). However, the expense barrier would decrease the likelihood of
park visitation for Blacks (OR = 0.36).
For White respondents, the binary logistic model identified two significant
variables (-2 log likelihood value = 343.559, Nagelkerke R2 = 0.25) (Table 3-8). None of
the barrier variables had a significant impact on Whites’ visitation to NPS units.
However, two transportation incentive variables were significant: faster means of
transportation to NPS units (OR = 2.19), and more opportunities to walk and bike within
parks (OR = 3.44); these would increase the likelihood of NPS visitation by Whites.
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TABLE 3-8 Binary Logistic Models for National Park Visitation by Racial/ethnic
Groups
Racial/ethnic
Groups
Variables

Hispanic
B

pvalu
e

Black
Odd
s
ratio

B

White
pvalu
e

Odd
s
ratio

B

pvalu
e

Odd
s
ratio

3.24

-0.10

0.68

0.91

0.36

0.04

0.87

1.04

Barriers
<
0.01
*
0.01
*

Comfort and
Safety

0.03

0.91

1.03

1.18

Expense

0.14

0.65

1.14

-1.02

Accessibility

-0.61

0.05
*

0.55

0.06

0.87

1.07

-0.27

0.36

0.77

1.09

0.02
*

2.96

-0.13

0.75

0.88

0.78

0.01
*

2.19

-0.17

0.70

0.84

0.38

0.40

1.46

-0.38

0.23

0.69

-0.65

0.18

0.52

-0.01

0.99

0.99

0.45

0.16

1.56

0.60

0.22

1.82

0.54

0.20

1.71

-0.07

0.81

0.93

3.44

0.84

Transportation
incentives
Faster means of
transportation to
and from parks
Less expensive
means of
transportation to
and from parks
More/better forms
of public
transportation
(e.g., buses) to
and from parks
More/better forms
of public
transportation
(e.g., shuttle
buses) within
parks
More
opportunities to
walk and bike
within parks
More
opportunities to

-0.56

0.14

0.57

0.53

0.26

1.70

1.24

<
0.01
*

1.28

<
0.01
*

3.60

-0.27

0.51

0.76

-0.17

0.56

45

walk and bike to
and from parks
More information
(brochures, maps,
on-line, apps)
-0.46
about
transportation to
and from parks
More parking at
-0.67
parks
Constant
-0.38
* Significant at p <0.05

0.19

0.63

-0.22

0.54

0.80

-0.27

0.30

0.77

0.06

0.51

-0.08

0.80

0.92

0.40

0.09

1.49

0.69

0.69

-3.73

0.00

0.02

-3.14

0.00

0.04

3.6. Discussion
Study findings generally corroborate earlier racial/ethnic recreation and park
visitation research. As in previous studies, this survey has found that minority
racial/ethnic groups are underrepresented in national park visitation. The survey results
show that 37% of White residents living in New York City had visited an NPS area
within the last two years, compared to 31% of Hispanics and 23% of Blacks. This is an
important issue for the NPS because national parks are a fundamentally democratic idea:
they are supposed to be accessible to all. If racial/ethnic minorities do not have equal
access to the national parks, then this undercuts the democratic foundation of the national
park system. Moreover, the population of minority racial/ethnic groups is growing faster
than Whites, and Whites may be in the minority within the next several decades (Pollard
& O'Hare, 1999). If national parks are not relevant to most Americans, they may become
endangered. This study provides insights into how different racial/ethnic groups perceive
barriers to visiting national parks and to what extent transportation incentives may
overcome some of these barriers.
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Results of this study partially support the discrimination hypothesis that has been
presented in the literature about why visits to national parks and related areas are
comparatively low by racial/ethnic minorities. The barriers to visitation in this study are
divided into three main dimensions: comfort and safety, expense, and accessibility.
Hispanics report a significantly higher level of the comfort and safety barriers than do
Whites. The differences in the comfort and safety barrier between Hispanics and Whites
support the discrimination hypothesis, which suggests that minority racial and ethnic
groups visit national parks less frequently than Whites because they do not feel welcome,
comfortable, or safe in these places. However, no significant difference has been found in
the comfort and safety barrier between Blacks and Whites. Perhaps the lower visitation
rate of Blacks is associated with the subculture hypothesis, that differences in visitation
patterns by racial/ethnic groups were driven by subculture values (Krymkowski et al.,
2014), but more direct measures of the subculture hypothesis is needed. The results of
logistic regression indicate that Black visitors perceive a significantly higher level of the
comfort and safety barrier than do Black non-visitors. These results suggest that Black
visitors may be perceiving less comfort and safety in NPS units based on actual
experiences of discrimination or discomfort while visiting these areas and that this barrier
is not as evident to those who have not had a recent visitor experience.
Study results also partially support the marginality hypothesis. Of the three
barriers, Hispanics and Blacks perceive expense (including cost of transportation, food,
entrance fees, and lodging) as the greatest limitation to their visitation. Additionally,
Hispanic respondents report a significantly higher level of the perceived expense barrier
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than do Whites, which supports the marginality hypothesis. However, the differences in
the expense barrier between Blacks and Whites are not significant. The accessibility
barrier includes factors mainly related to transportation, such as difficulty to travel to and
from parks, length of time required get to national parks, and difficulty in finding a
parking space once there. Each of the three racial/ethnic groups report a higher level of
agreement with the accessibility barrier than with the comfort and safety barrier. Hispanic
respondents perceive a significantly higher level of the accessibility barrier than do White
respondents. Correspondently, Hispanics report significantly higher levels of agreement
with transportation incentives than do Whites, especially for the incentives of a less
expensive means of transportation to and from parks and better forms of public
transportation to and within parks. These results demonstrate that the marginality
hypothesis can play an important role in influencing NPS visitation by Hispanics.
Finally, study results estimate the effects of transportation on NPS visitation by
race/ethnicity. Logistic regression models show that the accessibility barrier is a
significant factor in limiting visitation by Hispanics. Also, the expense barrier, including
the factor of transportation cost, is identified as a significantly negative variable for NPS
visitation by Blacks. The findings of the expense and accessibility barriers illustrate that
transportation is a barrier for Hispanics and Blacks to visit national parks. Regression
models indicate that transportation incentives can encourage Hispanics and Whites to
visit national parks. The regression model for Hispanics indicates that transportation
incentives such as faster means of transportation and better forms of alternative
transportation can be potential approaches to facilitate visitation by Hispanics. These two
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approaches can also increase visitation by Whites, though to a lesser extent. Study results
link the barriers and the marginality hypothesis with the role of transportation incentives
quantitatively, and indicate that transportation initiatives may be a crucial component in
attracting a more representative audience to the national parks.
3.7. Implications
This study has implications for park management and planning and for further
study. With the increasing proportion of the population that will be represented by
racial/ethnic minorities in next few decades, providing equitable access to national parks
for all groups is increasingly urgent. In this study, the expense and accessibility of travel
are identified as the most important barriers in visiting national parks by Hispanics and
Blacks. Thus, transportation incentives and lower costs can play an important role in
diversifying the demographic of visitors to national parks. To mitigate these barriers for
minorities, transportation planners and managers can reinforce the importance and
effectiveness of public transit systems in national parks, subsidize the cost of public
transit, and provide more information on cost and time-efficient public transit
opportunities as noted as above. These types of initiatives have been successful, such as a
public transit program to Muir Woods National Monument (California) that instituted a
low-cost weekend shuttle bus for visitors to travel between the park and San Francisco’s
Golden Gate Bridge (National Park Service, 2011). Additionally, the NPS may promote
transportation education programs about available public transit opportunities (especially
in urban areas), the generally low cost of public transit, and relatively short transit times
to a broader audience (Pettebone et al., 2011). Public transit to and within national parks
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is a higher priority for racial/ethnic minorities, probably due to a lower rate of car
ownership. However, there are still some challenges to facilitate public transit service in
NPS areas, such as limited transportation funding, high cost of long-term transportation
system maintenance, and NPS transportation-related funding that may not prioritize
public transit opportunities over more conventional automobile-related travel (e.g., road
and parking lot improvements). Currently, less than 20% of NPS units have provided
visitors with public transit systems (National Park Service, 2014a). Providing effective
transit service in NPS park units is expensive and usually requires long-term funding and
partnerships with state, metropolitan, and local transportation agencies, especially for
park units located in rural areas. For parks units located in more urbanized areas, public
transit networks already exist and are widely available. However, the accessibility
barriers found in this study suggest that the NPS should collaborate with local
transportation agencies to highlight existing transportation options to NPS units by
emphasizing the identity and accessibility of these areas to a more diverse population.
Expense is also rated as a perceived barrier, and the NPS should work to provide
more information about the many free-entrance park units and free entrance days. Only
one-third of NPS units charge entrance fees, and entrance fees range from a few dollars to
$30, depending on the park. Although the ANOVA tests suggest that entrance fees can be
a barrier for racial/ethnic minority groups to visit national parks, it is challenging for
some NPS units to reduce entrance fees because of the high cost of maintenance of park
facilities and services. However, more than 280 NPS units do not charge fees for
entrance, and the NPS has designated several free entrance days every year (e.g., Martin
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Luther King Jr. Day, Presidents Day weekend, opening weekend of the season, NPS
birthday) (National Park Service, 2015a). The NPS should help make the public aware of
these free-entrance opportunities through more educational programs, and expand
partnerships with communities to make this information known, especially to minority
racial/ethnic groups.
This study also illustrates that transportation alternatives such as walking, biking,
and public transit opportunities in national parks can increase visitation by racial/ethnic
minority groups. This offers a potentially fruitful approach to attracting racial/ethnic
minorities to national parks, especially to national parks in urban areas that already have
well-developed alternative transportation systems. In previous studies, Whites have been
found to be more likely to use natural and undeveloped recreation settings, whereas
minorities prefer more developed recreation facilities (Erickson et al., 2009). The higher
interests in transportation incentives by Hispanics in particular may be a good way for the
NPS to attract more minority visitors to urban parks. Starting in 2002, the NPS initiated
the Alternative Transportation Program Strategic Action Plan and many national parks
(e.g., Zion, Acadia, Sequoia, Grand Canyon, Yosemite, Rocky Mountain) have used
alternative transportation systems as a tool to achieve their mission and ultimately the
mission of the NPS (Manning, Lawson, Newman, Halo, & Monz, 2014; Taff et al.,
2013). Moreover, the New York City population studied in this survey has access to
multiple forms of transportation (walking, biking, public transit) that serve the NPS units
in this area (Boch, 2011). Information about this transportation network, however, may
be confusing to potential park visitors. Greater emphasis on information about these
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alternative transportation options and how they encompass access to local national parks
may enhance visitation by minority racial/ethnic groups.

3.8 Study Limitations and Future Research
Given the continued expansion of Internet service in the U.S. and globally, it is
likely that more online general population panel surveys will be conducted and reported
in the literature. This study highlights some of the strengths and weakness and associated
issues of this type of survey that will need to be addressed more fully in the future. Panel
surveys can be very cost-effective and can recruit respondents from both park visitor and
non-visitor populations (Pan, 2010). Conventional on-site surveys address only park
visitors. However, response rate is one of the primary concerns of conducting an online
panel survey. This study used several approaches to address this issue, including
incentives to respondents and follow-up reminders. Other approaches to address this
issue, such as conducting the survey in multiple modes (e.g., mail, phone, face-to-face),
may be a means to address this issue in the future, however, this may be cost prohibitive.
The representativeness of samples from panel surveys may be tested through multiple
approaches to reduce non-response bias. In this study, well-educated respondents were
overrepresented, especially for Hispanics. The study used weighting methods to improve
the representativeness of the survey sample, and study findings of visitation rates to
national parks by racial/ethnic groups are generally aligned with related studies in the
literature (Solop et al., 2003; Stodolska et al., 2013; Taylor et al., 2011). As use of online
panel surveys become more common in the scientific and professional literature, a set of
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best practices should be developed to guide this work. This study identifies and addresses
some of the issues that should be included in these guidelines.
This study identifies some of the barriers to visiting national parks, as well as
transportation-related incentives that may increase visits to national parks by different
racial/ethnic groups. This information can help guide the NPS in diversifying the
demographic composition of its visitors. Future directions for research on this topic
include extending this work to a greater range of racial and ethnic groups (e.g., Asian
Americans, Native Americans, bi/multiracial Americans) and other underrepresented
groups, such as those based on age, socio-economic class, gender, and family size.
Another direction to extend this research is to explore the differences in outdoor
recreation preferences among racial/ethnic groups and the relationship between barriers
to visitation and recreation preferences. In terms of transportation, future studies might
conduct before-and-after case studies at national parks that implement enhancement to
transportation services, including alternative transportation opportunities, to examine
whether transportation incentives are effective with the targeted groups.
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CHAPTER 4 INDICATORS FOR A TRANSPORTATION RECREATION
OPPORTUNITY SPECTRUM IN NATIONAL PARKS

This paper has been submitted to the Journal of Sustainable Tourism in 2015.
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4.1 Abstract
National parks preserve environmentally and historically important areas of
America for the enjoyment and benefit of the public. Transportation is a vital component
of enjoying and appreciating national parks as it provides access to and through these
areas. To facilitate sustainable transportation planning and to satisfy diverse recreational
demands of the public, it is necessary to identify the indicators that may influence
visitors’ perceptions of transportation-related recreation opportunities in national parks.
This study adapts the conceptual framework of the recreation opportunity spectrum
(ROS) to transportation and identifies indicators for a transportation recreation
opportunity spectrum (T-ROS), including how these indicators vary among alternative
modes of transportation, geographic location of parks, and racial/ethnic groups. Results
identify important T-ROS indicators for the transportation modes of driving, public
transportation and biking. Visitors in urban parks, urban-proximate parks, and rural parks
reported different levels of desirability for T-ROS indicators. Significant differences in
levels of desirability for T-ROS indicators were also found by racial/ethnic groups. Study
findings extend the ROS framework to transportation recreation opportunities and
strengthen the linkage between transportation and recreation for racial/ethnic minority
groups, which will help park and transportation managers devise effective strategies to
satisfy visitors’ recreational demands among diverse demographic groups.
Keywords: Transportation Recreation Opportunity Spectrum (T-ROS), race/ethnicity,
indicators, recreation experience, national parks
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4.2 Introduction
National parks preserve environmentally and historically important areas of
America for the enjoyment and benefit of the public. These parks must serve a broad
population with diverse interests and demands for outdoor recreation. Providing a
spectrum of recreation opportunities is important for the National Park Service (NPS)
because it is difficult for a single park or recreation area to provide a full range of
recreation opportunities to meet all people’s recreation tastes (Manning, 2011).
Examining each park or recreation area in isolation usually leads to management
decisions favoring the majority or plurality of potential visitors. While justified in many
cases, this process will ultimately result in an entire system of recreation areas designed
for the “average” visitor while neglecting a desirable element of diversity (Shafer &
Mietz, 1969). To satisfy people’s diverse demands, employment of a systems-oriented
approach to planning and management is essential. The recreation opportunity spectrum
(Rosenthal & Walsh, 1986) is a planning tool that encompasses a range of factors (we
call these “indicators” as outlined later in the paper) that can be combined to describe
diverse recreation opportunities. ROS is used by several park and outdoor recreation
agencies (e.g., the U.S. Forest Service, Bureau of Land Management) and has been
applied in a number of outdoor recreation studies.
In recent years, an increasingly challenging issue facing the NPS has been how to
increase the relevance of and engagement with the national parks for broader and more
diverse audiences. Whites have historically been overrepresented in parks and outdoor
recreation areas, and racial/ethnic minorities have been underrepresented (Solop et al.,
2003; Taylor et al., 2011). Studies have noted that the differences in cultural values
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between Whites and racial/ethnic minority groups may lead to the differences in
recreation behaviors. Coupled with the issue of the “average” visitor, the recreation
interests of underrepresented groups may be neglected in park and recreation activities
planning and management. Exploring the diverse recreation interests and preferences of
underrepresented groups is essential for the national parks to encourage visitation and
enjoyment by a broader population.
Transportation plays a vital role in the functioning of national parks.
Transportation serves as the arteries of the national park system to provide a means for
the public to travel to, through, and from national parks. Nearly 300 million visitors
travel to and within US national parks each year (National Park Service, 2014b).
However, the transportation system in national parks serves not just as a means of access,
it also provides a range of settings that offer recreational opportunities (e.g., paved and
unpaved roads, bicycle pathways, hiking trails) (Hallo & Manning, 2009). Therefore, a
transportation recreation opportunity spectrum (T-ROS) could be useful in planning and
managing transportation systems to encourage greater diversity and democracy in
national parks. Understanding the framework of T-ROS and associated indicators that
may influence visitors’ perceptions of transportation recreation opportunities, as well as
differences in T-ROS indicators among racial/groups and across recreation settings, is
important in planning and management of sustainable transportation systems and
satisfying the diverse recreational demands of a broad population in the national parks.
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4.3 Literature Review
4.3.1 Recreation Opportunity Spectrum
Public lands must serve a broad population base with diverse interests and desires
for outdoor recreation (Manning, 2011). Demand for diverse recreation opportunities has
led to development of several zoning and related organizational frameworks designed to
help guide planning and management. For example, Carhart (1961) developed a scale
describing the landscape from “wildness” to “semi-urban” (Carhart, 1961). Similarly, the
Outdoor Recreation Resources Review Commission proposed a six-point framework for
public lands that ranged from “primitive” to “high-density use” areas (Outdoor
Recreation Resources Review Commission, 1962). However, the most widely used and
highly advanced framework is the ROS.
The ROS framework is a tool used to support definition and management of
diverse outdoor recreation opportunities in parks and public lands (Manning, 2011). ROS
defines a range or spectrum of recreation opportunities to meet the diversity of visitor
activities, settings, and experience preferences (Driver & Brown, 1978; Vogelsong et al.,
1998). Figure 4-1 is an example of the ROS framework that illustrates the range of
recreation opportunities and associated indicators based on the ROS Primer and Field
Guide developed by USDA Forest Service (USDA Forest Service, 1990). In this
framework, the ROS defines recreation opportunities as six classes: urban, rural, roaded
natural, semi-primitive non-motorized, semi-primitive motorized, and primitive. The
ROS framework has been widely adopted in outdoor recreation planning and has
potential benefits for both visitors and managers. First, it can be used to develop an
inventory of recreation opportunities across public land areas (Buist & Hoots, 1982).
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Second, ROS helps planners and managers create recreation opportunities and implement
management strategies in terms of activities, environmental settings, and experiences that
complement visitor preferences (Driver et al., 1987). Finally, ROS can help visitors select
desired settings and activities according to their preferred experiences (Buist & Hoots,
1982).
Indicators

Range of Opportunities
Urban

Rural

Roaded
Natural

Semiprimitive
motorize
d

SemiPrimitive
primitive
nonmotorize
d
Low

Access

High

Remoteness

Low

High

Naturalness

Low

High

Facilities and
Site
Management

High

Low

Social
Encounters

High

Low

Visitor
Impacts

High

Low

Visitor
Management

High

Low
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Figure 4-1 ROS framework (based on USDA Forest Service, 1990)
ROS has been extended in several recreation-related research areas, such as
tourism, ecotourism, wilderness and water recreation. Butler and Waldbrook (2003)
incorporate the theory of life cycle of a tourism destination into the concept of ROS and
develop a framework for the tourism opportunity spectrum (TOS). The TOS framework
consists of six indicators (access, non-adventure uses, tourism plant, social interaction,
acceptance of visitor impacts, and accessibility of regimentation). Another study
compares the TOS indicators in five tourism settings and describes differences in terms
of accessibility, visual characteristics, visitors environmental impact factors, on-site
management factors, social interaction factors, and visitor-management factors (Dawson,
2001). Further work in combining the ROS and TOS structures includes a study that
develops an Ecotourism Opportunity Spectrum (ECOS) framework (Boyd & Butler,
1996). ECOS ranges from eco-specialist to eco-generalist, and the indicators consist of
eight factors: 1) type and level of access, 2) relationships between other resource-related
activities, 3) forms of attractions offered, 4) extent, complexity, visibility, number, and
type of existing infrastructure, 5) social interaction between other eco-tourists and
hosts/local populations, 6) level of knowledge and skill of eco-tourists, 7) acceptance of
visitor impacts, 8) and acceptance of management regime (Boyd & Butler, 1996). The
ROS concept has also been applied to wilderness utilizing GIS to map visitors’
wilderness perceptions in the San Juan National Forest (Flanagan & Anderson, 2008).
Visitors are divided into four groups based on the concept of “purism” (i.e., how strictly
they define “wilderness”). Study results indicate that the maps of perceived wilderness
are useful to refine ROS zoning. The ROS framework has also been adopted in the
planning of water-based recreation. A guidebook creates the water and land recreation
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opportunity spectrum (WLROS) framework, defining indicators that included activities,
setting attributes, and experiences (Haas et al., 2004). The WLROS guidebook also
provides steps and strategies to implement WLROS in regional water-based recreation
planning.
Research has found that visitors’ recreation experiences vary across the recreation
opportunity spectrum. For instance, one study compared hikers’ characteristics across
ROS in the Arapho-Roosevelt National Forest and found that hikers report different
hiking times, distances, party sizes, transportation cost, and total trip costs across ROS
zones (primitive, semi-primitive and non-motorized, and motorized) (Bray & Maxwell,
1985). Another study examines the differences in factors that influence visitors’ physical
activities in two recreation settings: urban and semi-primitive non-motorized (SPNM)
areas. Results indicate that visitors in urban and SPNM sites report different physical
activities, importance of site attributes for physical activity, and constraints to physical
activity (Stodolska et al., 2013). More recently, a study examined differences in
recreation outcomes and environment setting preferences of two user groups in wildlandurban areas and wildland areas on the Florida National Scenic Trail (Kil et al., 2014).
Study results show that visitor groups in wildland areas have stronger preferences for
achievement and environmental exploration benefits and for more natural settings than
visitor groups in wildland-urban areas.
4.3.3 Transportation Recreation Opportunity Spectrum (T-ROS)
Several studies have begun to extend the ROS framework to transportation
planning and management. For example, Brown (2003) developed a highway experience
opportunity spectrum, that includes seven indicators: intrinsic scenic byway qualities,
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capacity, length, remoteness, connectivity, speed, and purpose. This study incorporated
the ROS concept in developing the framework of T-ROS. Based on the close relationship
between transportation and recreation in parks and public land, Pettengill and Manning
(2011) developed a more generic framework for T-ROS. The indicators of T-ROS consist
of 1) density of use, 2) landscape character, 3) facilities and services, 4) cost, 5)
convenience, 6) corridor design, 7) mode of transport, and 8) trip purpose. This study
uses survey data from visitors to a spectrum of recreation-oriented roads in northern New
England and estimates density of use-related indicators and standards of T-ROS.
The conceptual framework of T-ROS suggests that the indicators may vary
among different transportation modes and across recreation settings (Pettengill &
Manning, 2011). For instance, a bicyclist may be more likely to visit parks and public
lands that have associated facilities and services, which may be different from visitors
who are driving or taking shuttle buses in the parks. Also, visitors in urban parks may
have different standards for indicators of density of use than visitors in rural parks.
However, more empirical measures of T-ROS indicators are lacking, and more data is
needed to support development and application of the T-ROS framework.
4.3.4 Recreation Preferences by Race/Ethnicity
Research has consistently shown that racial/ethnic minorities are less frequently
engaged in outdoor recreation than the White majority (Dwyer & Gobster, 1992;
Krymkowski et al., 2014; Perry et al., 2015; Solop et al., 2003; Taylor et al., 2011),
although higher participation frequencies are found in some urban and culturally-oriented
recreation settings by racial/ethnic minority groups (Gobster, 2002). Three primary
hypotheses have been postulated for why racial/ethnic minorities are less likely to visit
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outdoor recreation settings: marginality, subculture, and discrimination. The marginality
hypothesis suggests that the lower visitation rates of racial/ethnic minorities are a result
of limited economic resources, such as unaffordable transportation costs and inability to
pay lodging costs and park fees (Byrne et al., 2009). The subculture hypothesis suggests
that racial/ethnic differences in recreation behaviors are driven by different norms, value
systems, and socialization practices of racial and ethnic groups. For example,
racial/ethnic minorities have been found to visit wilderness and natural areas less
frequently than Whites because these areas do not reflect the “culture” of minority groups
(Erickson et al., 2009). Finally, the discrimination hypothesis suggests that the perception
of discrimination or actual experiences with discrimination can be a barrier to visitation
among racial/ethnic minority groups (Floyd, 1999).
Differences in activity preferences in recreation areas among racial/ethnic groups
have also been identified in the literature. For example, findings from one study suggest
that Blacks are less likely to participate in wildland activities, such as camping and hiking
than Whites, but have a higher participation rate in urban-oriented activities, such as
ball-playing and picnicking (Dwyer & Gobster, 1997). In a study of visits in Chicago
urban parks, Black visitors reported higher levels of enjoyment of cultural facilities than
White visitors. The study findings also suggest that racial/ethnic minority groups are
more likely to engage in passive, social park activities than Whites (Gobster, 2002). In
addition, a study of residents’ preferences and visitation to Illinois state parks found that
Blacks are more likely to visit the developed sites within parks and engage in social
interaction than Whites (Dwyer & Gobster, 1992). Although research has identified
variations in use and activity preferences in park and recreation areas by race/ethnicity,
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very few studies have analyzed preferences for transportation-related activities in parks
and recreation areas.
4.4. Methods
4.4.1 Research Questions
Although research on ROS has highlighted the importance of diversity in park and
recreation planning and management, little research has been conducted to identify TROS indicators, especially in the context of alternative transportation modes, geographic
locations of parks, and race/ethnicity. Therefore, this study is aimed at answering three
main research questions:
1. How desirable do visitors perceive a range of T-ROS indicators for alternative
transportation modes?
2. What are the differences in desirability for T-ROS indicators for alternative
transportation modes among visitors in different geographic recreation settings?
3. What are the differences in desirability for T-ROS indicators among
racial/ethnic groups?
4.4.2 Study Locations
This study administrated on-site surveys at five national parks in the United
States. The surveys were designed to measure visitors’ preferences for T-ROS indicators.
Visitors’ social-demographic information was also collected in the surveys. Study
locations include two iconic rural national parks (Acadia National Park and Grand
Canyon National Park), one regional urban-proximate national park (Fire Island National
Seashore), and two urban units of the national park system (African Burial Ground
National Monument and General Grant National Memorial). These national parks
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provide diverse recreation opportunities that range from urban to rural recreation settings,
and the scale of national parks varied from the national level to the local level. This series
of surveys allows us to identify T-ROS indicators for multiple modes of recreationrelated transportation and examine variances in indicators across different recreation
settings and among different racial/ethnic groups.
4.4.3 Sampling Methods
On-site surveys were conducted during the summer and fall of 2013. A trained
survey administrator was stationed at sampling locations within each park and
approached each group exiting the location and asked them to participate in the survey.
Only one member of a group was selected to complete the questionnaire for their
personal group. When the surveyor completed his/her contact with the group, the
surveyor then asked the next group exiting the survey location to participate in the
survey. To help ensure representativeness of surveys, the sampling process included both
weekdays and weekends. The on-site visitor sampling process resulted in 956 completed
questionnaires (Table 4-1). Approximately 200 were collected at each of the five NPS
units. Response rates at the five parks ranged from 58.4% at General Grant National
Memorial to 74.6% at African Burial Ground National Monument.
Table 4-1 On-site Visitor Sampling Statistics
NPS Unit
African Burial Grounds National
Monument
General Grant National Memorial
Fire Island National Seashore
Acadia National Park
Grand Canyon National Park
Total

Sample
Size

Response
Rate

7/23/2013-8/29/2013

199

74.6%

7/25/2013-8/25/2013
8/3/2013-8/24/2013
8/10/2013-9/15/2013
9/14/2013-10/26/2013

202
154
197
204
956

58.4%
77.6%
64.0%
67.6%

Survey date
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4.4.4 Measurement of T-ROS indicators
The study measured visitors’ desirability of T-ROS indicators across three types
of transportation modes: driving, public transit, and biking. The indicators used in the TROS framework were adapted from the indicators of the ROS framework (Clark &
Stankey, 1979; USDA Forest Service, 1990), with additional consideration of the
transportation context. For driving recreation opportunities, five categories of indicators
were included in the questionnaire: 1) landscape character, 2) facilities/services, 3)
access, 4) safety/security, and 5) density of use. Five categories of indicators were used to
measure public transit recreation opportunities: 1) landscape character, 2)
facilities/services, 3) access, 4) information and interpretation, and 5) density of use. For
biking recreation opportunities, six categories of indicators were measured: 1) landscape
character, 2) facilities/services, 3) access, 4) safety/security, 5) density of use, and 6)
convenience. The survey questionnaire used a five-point Likert response scale to measure
the desirability of these indicators (1=very undesirable, 2= undesirable, 3=neither, 4=
desirable and 5=very desirable).
4.4.5 Multivariate Analysis of Variance (MANOVA)
To identify the differences in desirability for T-ROS indicators across recreation
settings and among racial/ethnic groups, MANOVA tests were conducted for each
category of indicators. MANOVA is a conceptually straightforward extension of the
Analysis of Variance (ANOVA) technique that allows evaluating mean differences on
two or more dependent criterion variables simultaneously (Bray & Maxwell, 1985). Since
the indicators in the dimensions described in section 3.3 might be correlated with each
other, the MANOVA tests are more powerful than ANOVA to identify the group
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differences in this study. Moreover, Duncan’s post hoc tests are employed as multiple
comparison procedures (MCPs). Duncan’s post hoc test is a multiple comparison
procedure that uses the Studentized Range Statistic to compare sets of means (Rodger &
Roberts, 2013). Duncan’s test is powerful for the pairwise comparisons, and can identify
the significant difference at 0.05 level for each pairwise comparison.
4.5 Results
4.5.1 Socio-demographic Characteristics
The data presented in Table 4-2 provide an overview of respondents’ sociodemographic characteristics. The majority of respondents were middle aged (M=47). The
percentages of male and female respondents were nearly equal. Respondents’ average
household size was 2.14 adults and 0.67 children. Overall, visitors tended to have a high
education level; 65% of visitors had a bachelor’s degree. According to the American
Community Survey, only 27% of the US population has earned a bachelor’s degree or
higher education level (American Community Survey, 2010). Visitors’ average
household income also tended to be high; nearly 40% of visitors reported an annual
household income of $100,000 or higher. The majority of respondents were Whites;
Hispanic and Black respondents accounted for just under 20% of the sample.
Table 4-2 Socio-demographic Characteristics of Respondents
Socio-demographic Variable Response Category
Gender
Male
Female
Age
Under 18
18-24
25-39
40-59
60 and above
Household Size
Adult
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Percentage (%)
51
49
1
8
26
43
22
2.14

Education

Annual Household Income

Race/ethnicity

Children
High school graduate or under
Some college or associate’s degree
Bachelor’s degree
Master’s degree
Doctoral or professional degree
< $24,999
$25,000 - $34,999
$35,000 - $49,999
$50,000 - $74,999
$75,000 - $99,999
$100,000 - $149,999
$150,000 - $199,999
> $200,000
Hispanic/Latino
Black or African-American
White

0.67
8
17
28
36
11
8
7
9
17
16
20
12
11
8
11
81

4.5.2 Desirability of T-ROS Indicators for Alternative Transportation Modes
The desirability of T-ROS indicators for alternative transportation modes are
reported in Table 4-3. Since the T-ROS indicators included in the survey questionnaire
varied by transportation mode, it is critical to identify the importance of the indicators for
each transportation mode. For driving recreation opportunities, visitors reported the
highest desirability for indicators in the dimension of landscape character (M=4.44), and
the lowest for the indicators in the dimension of access (M=3.24). The mean of
desirability for density of use was 3.99. Visitors reported a modest level of desirability
for indicators in the dimensions of facilities/services and safety/security.
Visitors tended to report high levels of desirability for indicators of public
transportation recreation opportunities; the mean of the five dimensions were all higher
than 4.00. Among the five dimensions, visitors reported the highest desirability for the
dimension of access (M=4.32). The desirability of landscape character ranked second
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among five dimensions. The means for desirability for facilities/services, density of use,
and information/interpretation were similar to each other.
The desirability for indicators of biking recreation opportunities varied greatly
among the seven dimensions, ranging from the lowest for convenience (M=3.56) to
highest for landscape character (M=4.42). Visitors also reported high levels of
desirability for indicators in the dimensions of access (M=4.34), and facilities/services
(M=4.27). The means for indicators in the dimensions of safety/security and density of
use were 3.75 and 3.82, respectively.
Table 4-3 Desirability of T-ROS Indicators for Different Transportation Modes
T-ROS Indicators
Landscape characters
Scenic views
Seeing wildlife
Lack of litter/graffiti
Limited development (houses, businesses) along the road
Access
Being close to “civilization” (i.e., access to roadside assistance,
local businesses)
Facilities/services
Driving
Signs for tourist attractions, commercial services
Safety/security
Low speed limit (to slow traffic)
High speed limit (to speed up traffic)
Guard rails along the road
Frequent police/safety patrols
Density of use
Few vehicles on the road
Landscape characters
Having the opportunity to see scenic views
Limited development (buildings, parking lots, etc.) along the
route
Public
Transportat Access
ion
Having access to facilities and services, such as visitor centers
and shops
Having access to recreational facilities, such as trails and scenic
vistas
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Mea
ns
4.44
4.71
4.57
4.42
4.06
3.24
3.24
3.59
3.59
3.48
3.60
2.83
3.86
3.61
3.99
3.99
4.23
4.40
4.06
4.32
4.26
4.44

Biking

Being able to access the park’s highlights via a shuttle bus
Facilities/service
Having a shuttle bus take me between stops by the quickest
route possible
Having a shuttle bus take me between stops by the most scenic
route possible
The shuttle bus arrives at stops frequently
Density of use
Having plenty of room on a shuttle bus
Information/Interpretation
Hearing educational announcements about the park while riding
a shuttle bus
Landscape characters
Having the opportunity to see scenic views
Being away from motorized forms of transportation
Access
Having access to recreation/tourism attractions
Facilities/services
Presence of defined travel lanes (i.e., center stripe)
Presence of lane designated for bike use only
Safety/security
Frequent police/safety patrols
Density of use
Few people are encountered
Convenience
Hills
Curves

4.25
4.08
3.94
4.21
4.09
4.13
4.13
4.11
4.11
4.42
4.56
4.28
4.34
4.34
4.27
4.17
4.36
3.75
3.75
3.82
3.82
3.56
3.44
3.68

4.5.3 Differences in T-ROS Indicators among Recreation Settings.
To identify differences in T-ROS indicators among recreation settings, the five
NPS study parks were categorized into three types: urban NPS units, urban-proximate
NPS units, and rural NPS units. African Burial Ground National Monument and General
Grant National Memorial were urban NPS units because these two park units are located
in New York City. Fire Island National Seashore was categorized as an urban-proximate
park unit because it is located within 50 miles of New York City. Acadia National Park
and Grand Canyon National Park were categorized as rural NPS units because they are
located far from metropolitan areas. .
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Study findings for the desirability of T-ROS indicators by type of parks are shown
in Table 4-4. The MANOVA test results showed that visitors reported different levels of
desirability for T-ROS indicators among different types of NPS units.
4.5.3.1 Desirability of Indicators for Driving Recreation Opportunities among
Different Recreation Settings.
Significant differences were found for all five dimensions of indicators of driving
recreation opportunities. Visitors in rural parks tended to report significantly higher
desirability for the indicators of viewing scenery (p<0.001) and wildlife (p<0.001) than
did visitors to the urban park units and urban-proximate park unit. Moreover, visitors in
rural park units reported higher desirability for the indicators of lack of litter/graffiti
(p<0.001) and limited development along the road (p<0.001) than visitors to the urban
park units and the urban-proximate park unit. However, urban park visitors reported
higher desirability for the indicator in the dimension of access than did visitors in the
other two types of parks (p=0.009). Urban park visitors also reported significantly higher
desirability for indicators in the dimension of safety/security. For instance, visitors in the
urban park units reported significantly higher desirability for the indicator of frequent
police/safety patrols (p<0.001) than did visitors in the urban-proximate unit and the rural
park units. For the indicators in the dimension of density of use, rural park visitors
reported higher desirability for the indicator of few vehicles on the road (p=0.001) than
did visitors in the urban-proximate park unit and urban park units.

4.5.3.2 Desirability of T-ROS Indicators for Public Transportation Recreation
Opportunities among Recreation Settings.
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In general, rural park visitors reported the highest desirability for indicators in the
dimensions of landscape character, access, facilities/services and density of use, whereas
urban-proximate park visitors reported the lowest. For example, rural park visitors
reported significantly higher desirability for the indicator of limited development along
the route than did visitors in the urban-proximate park unit and the urban park units
(p<0.001). Rural park visitors also reported significantly higher desirability for the
indicators of access to visitor centers and shops (p=0.013) and trails and scenic vistas
(p=0.012) than did visitors in the urban-proximate unit and the urban park units. In
addition, rural park visitors reported the strongest desirability for indicators in the
dimension of facilities/services (p=0.001), density of use (p=0.024), and
information/interpretation (p=0.001).
4.5.3.3 Desirability of Indicators for Biking Recreation Opportunities among
Different Recreation Settings
Visitors in different types of parks reported a range of desirability for indicators
of biking recreation opportunities. The MANOVA tests identified significant differences
in the five dimensions of indicators: landscape character, facilities/services,
safety/security, density of use, and environmental impact. Visitors in rural park units and
the urban-proximate park unit tended to report higher desirability for indicators of scenic
views (p=0.021), and being away from motorized transportation than did urban park
visitors (p<0.001). Rural park visitors also reported significantly higher desirability for
the indicators of defined travel lanes (p=0.024) and bike use lanes (p=0.031) than did
visitors in the urban park units and the urban proximate park unit. Urban park visitors
reported the highest level of desirability for the indicator of frequent police/safety patrols
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(p=0.003), whereas rural park visitors reported the lowest. For the dimensions of density
of use, rural park visitors reported higher desirability for the indicators of few people
encountered (p=0.026) than visitors in the urban park units and the urban proximate park
unit.
Table 4-4 Desirability of T-ROS Indicators for Different Recreation Settings
Urba
n

Urba
nProxi
mate

Rural p

Scenic views

4.57a

4.65a

4.83b

Seeing wildlife

4.35a

4.52b

4.77c

Lack of litter/graffiti

4.22a

4.24a

4.65b

Limited development (houses, businesses)
along the road
Access
Being close to “civilization” (i.e., roadside
assistance, local businesses)
Facilities/services
Signs for tourist attractions, commercial
services
Safety/security
Low speed limit (to slow traffic)
High speed limit (to speed up traffic)
Guard rails along the road

3.81a

4.17b

4.23b

3.38

3.15b

3.14b

.009

3.68

3.58

3.52

.235

3.50
2.90
3.83

3.62
2.85
3.76

3.65
2.73
3.88

Frequent police/safety patrols

3.65a

3.88a

3.45c

.102
.150
.423
<.00
1

3.84a

4.04b

4.09b

.001

4.49

4.35

4.55

3.91a

3.95a

4.23b

.100
<.00
1

4.08a

4.35b

.013

4.53b

.012

T-ROS Indicators
Landscape characters

Driving

Density of use
Few vehicles on the road
Landscape characters
Having the opportunity to see scenic views
Limited development (buildings, parking
lots, etc.) along the route
Public
Transpor Access
tation
Having access to facilities and services
(e.g. visitor centers, shops)
Having access to recreational facilities
(e.g. trails, scenic vistas)
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4.23a,
b

4.39a

4.31a,
b

<.00
1
<.00
1
<.00
1
<.00
1

Being able to access the park’s highlights
<.00
4.22a 3.97b 4.36a
via a shuttle bus
1
Facilities/service
Having a shuttle bus take me between
3.90a 3.76b 4.03b .032
stops by the quickest route possible
Having a shuttle bus take me between
4.17a 3.98b 4.32a .003
stops by the most scenic route possible
The shuttle bus arrives at stops frequently 4.04a 3.85b 4.21a .002
Density of use
Having plenty of room on a shuttle bus
4.19a 3.79b 4.17a .024
Information/Interpretation
Hearing educational announcements about
4.16a 3.80b 4.17a .001
the park
Landscape characters
Having the opportunity to see scenic views 4.47a 4.62b 4.63b .021
Being away from motorized forms of
<.00
4.12a 4.37b 4.41b
transportation
1
Access
Having access to recreation/tourism
4.28 4.41 4.38 .181
attractions
Facilities/services
Presence of defined travel lanes (i.e.,
4.12a 4.05a 4.27b .024
center stripe)
Biking
Presence of lane designated for bike use
4.25a 4.43b 4.44b .031
only
Safety/security
Frequent police/safety patrols
3.92a 3.83a 3.61b .003
Density of use
Few people are encountered
3.71a 3.89b 3.90b .026
Convenience
Hills
3.31 3.60 3.51 .023
Curves
3.71 3.89 3.90 .060
a,b,c
Superscripts indicate statistically significant differences among groups at the p < 0.05
level.

4.5.4 Differences in T-ROS Indicators among Racial/Ethnic Groups
Research has consistently shown that racial/ethnic minority groups visit naturebased recreation settings less frequently than Whites, and results of this study found a
similar visitation pattern (Table 4-5). Urban parks tended to have a significantly broader
spectrum of visitors by race/ethnicity than the urban-proximate park and rural parks: 40%
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of surveyed respondents in urban parks were non-Whites compared to 8% and 5% in
urban-proximate park and rural parks, respectively. Since the sample sizes of Hispanics
and Blacks were not large enough for the MANOVA tests, this study conducted only
MANOVA tests for urban park visitors to examine the differences in desirability for TROS indicators among racial/ethnic groups (Table 4-6).
Table 4-5 Visitors’ Self-reported Race/Ethnicity among Different Recreation
Settings

Park types
Urban parks
Urban-proximate park
Rural parks

Race/ethnicity
Black
76 (24%)
1 (1%)
6 (2%)

Hispanic
45 (14%)
9 (7%)
10 (3%)

White
192 (62%)
112 (92%)
315 (95%)

Table 4-6 Desirability of T-ROS Indicators for Racial/Ethnic Groups in Urban NPS
Units
T-ROS Indicators

Driving

Landscape characters
Scenic views
Seeing wildlife
Lack of litter/graffiti
Limited development (houses,
businesses) along the road
Access
Being close to “civilization” (i.e.,
roadside assistance, local businesses)
Facilities/services
Signs for tourist attractions, commercial
services
Safety/security
Low speed limit (to slow traffic)
High speed limit (to speed up traffic)
Guard rails along the road
Frequent police/safety patrols
Density of use
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Hispa
Whit
Black
nic
e

p

4.59a
4.19a
4.00

4.34b
4.05a
4.16

4.69a
4.53b
4.39

.003
<.001
.075

3.50a

3.50a

4.01b

<.001

b

3.66a

3.25b

.006

3.74

3.90

3.54

.008

3.29
3.22
3.92
3.74a

3.50
2.95
3.74
3.88a

3.49
2.85
3.88
3.57b

.483
.181
.519
.050

3.59a,

3.69a,

Few vehicles on the road
Landscape characters
Having the opportunity to see scenic
views
Limited development (buildings, parking
lots, etc.) along the route
Access
Having access to facilities and services
(e.g. visitor centers, shops)
Having access to recreational facilities
(e.g. trails, scenic vistas)
Being able to access the park’s highlights
Public
Transpor via a shuttle bus
tation
Facilities/service
Having a shuttle bus take me between
stops by the quickest route possible
Having a shuttle bus take me between
stops by the most scenic route possible
The shuttle bus arrives at stops frequently
Density of use
Having plenty of room on a shuttle bus
Information/Interpretation
Hearing educational announcements
about the park
Landscape characters
Having the opportunity to see scenic
views
Being away from motorized forms of
transportation
Access
Having access to recreation/tourism
attractions
Facilities/services
Presence of defined travel lanes (i.e.,
Biking
center stripe)
Presence of lane designated for bike use
only
Safety/security
Frequent police/safety patrols
Density of use
Few people are encountered
Convenience
Hills
Curves
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b

3.62a

3.97b

.011

4.36

4.45

4.60

.153

3.62

3.84

4.00

.090

4.08a

4.45b

4.26a,
b

.050

b

4.54b

.013

4.03

4.31

4.24

.289

3.92

3.92

3.83

.137

4.03

4.23

4.24

.423

4.05

4.03

4.08

.891

4.00

4.17

4.16

.586

3.97

4.27

4.21

.294

4.35a

4.34a

4.60b

.044

3.97a

3.82a

4.29b

.002

b

4.41b

.047

4.03

3.93

4.24

.067

4.08a

4.14a

4.38b

.050

3.67

3.92

3.83

.472

3.56

3.71

3.76

.281

3.27
3.51

3.42
3.52

3.25
3.64

.608
.681

4.16a

4.05a

4.33a,

4.24a,

a,b,c

Superscripts indicate statistically significant differences among groups at the p < 0.05
level.

4.5.4.1 Desirability of T-ROS Indicators for Driving Recreation Opportunities
among Racial/Ethnic Groups
The desirability for indicators of driving recreation opportunities varied greatly
among racial/ethnic groups. White visitors reported significantly higher levels of
desirability for indicators in the dimension of landscape character than racial/ethnic
minority visitors, especially for scenic views (p=0.003), seeing wildlife (p<0.001), and
limited development along the road (p<0.001). In addition, White visitors reported
significantly higher desirability for the indicator in the dimension of density of use than
did Hispanic/Black visitors (p=0.011). However, Black and Hispanic visitors tended to
report higher desirability for the indicator of being close to “civilization” than did White
visitors (p=0.006). Moreover, Black and Hispanic visitors reported significantly stronger
desirability for indicators in the dimension of safety and security than did White visitors.
For example, Black and Hispanic visitors reported much higher levels of desirability of
the indicators of frequent police/safety patrols than did White visitors (p=0.050).

4.5.4.2 Desirability of T-ROS Indicators for Public Transportation Recreation
Opportunities among Racial/ethnic Groups
For public transportation recreation opportunities, significant differences were
found only for the indicators in the dimension of access. Black visitors reported
significantly higher desirability for accessibility to visitor centers and shops than did
Hispanic/White visitors (p=0.050). However, White visitors reported significantly higher
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desirability for the indicator of access to recreational facilities than did Hispanic/Black
visitors (p=0.013). Visitors tended to report similar patterns of desirability for indicators
in the dimensions of landscape character, facilities/services, information/interpretation
and density of use.

4.5.4.3 Desirability of T-ROS Indicators for Biking Recreation Opportunities among
Racial/Ethnic Groups
MANOVA tests identified significant differences in desirability for indicators of
biking transportation recreation opportunities among racial/ethnic groups. White visitors
tended to report the highest desirability for most of the measured indicators among the
three racial/ethnic groups. For example, White visitors reported significantly higher
desirability for indicators in the dimension of landscape character than did
Hispanic/Black visitors, especially for the indicator of having opportunities for scenic
views (p=0.044). White visitors also reported the highest desirability for the indicator of
being away from motorized forms of transportation, whereas Black visitors reported the
lowest (p=0.002). White visitors also reported higher desirability for the indicator in the
dimension of access than Hispanic and Black visitors (p=0.047). For the dimension of
facilities and services, White visitors reported significantly higher desirability for the
indicator of presence of a special bike use lane than did Hispanic/Black visitors
(p=0.050). There were no significant differences among racial/ethnic groups regarding
indicators in the dimensions of landscape character, safety/security, and density of use.
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4.6 Discussion
Study results help answer the three research questions: the differences in levels of
desirability for T-ROS indicators by 1) transportation mode, 2) recreation setting, and 3)
race/ethnicity. Moreover, the findings provide insights into potential ways the NPS and
its partners might provide a broad spectrum of transportation recreation opportunities to
encourage visitation to and enjoyment of the national parks.
First, study results show the relative desirability for T-ROS indicators for
different transportation modes. In this study, the transportation modes addressed include
private vehicle, public transit, and bicycle, and the indicators of each transportation mode
reflected visitors’ preference for activities and desired experiences. For example, visitors
report the highest desirability for indicators in the dimension of landscape character for
driving and biking recreation opportunities, which demonstrates that the recreational
function of the transportation system in NPS areas plays an important role in visitors’
experiences. For public transportation, however, the indicators in the dimension of access
are rated as the most desirable, which indicates that accessibility of public transportation
to recreation facilities and services should be considered a priority in public
transportation system planning and management.
Second, study findings illustrate that transportation provides a variety of
recreation opportunities across different recreation settings, and T-ROS can be a useful
framework for the NPS to match desired visitor experiences with available opportunities.
Although T-ROS encompasses overarching concepts relevant to all transportation modes,
it may also be used at a micro-level to further develop mode-specific measures of quality
across a range of recreation opportunity settings. For example, among three types of park
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units, visitors in rural parks report the highest desirability for landscape character for
driving recreation opportunity. However, urban parks visitors report the highest
desirability for safety/security for driving recreation opportunities. As for the biking TROS indicators, rural park visitors report higher desirability for landscape character and
bike use facilities than did urban park and urban-proximate visitors. Based on these
results, a proposed T-ROS framework can be generated based on visitors’ desirability of
T-ROS indicators in different types of parks (Fig.4-2). For each transportation mode, the
importance of indicators is listed in descending order, and the opportunity spectrum
defines the ranges of desirability for T-ROS indicators. This framework can be used to
help transportation planners and park managers define the transportation recreation
opportunities according to visitors’ desirability across recreation settings. For example,
rural park visitors are more “scenic landscape”-oriented, and have the lowest level of
acceptability for the indicators of density of use. At the opposite side of the spectrum are
urban parks, where visitors may pursue safe and developed recreation facilities and
services, and visitors tended to have the highest levels of acceptability for the indicator of
density of use. The T-ROS framework for urban-proximate parks is more challenging to
define. By definition, the transportation recreation opportunities provided by urbanproximate parks represent some mix of urban and rural characteristics. For example,
urban-proximate park visitors report a similar pattern for indicators in the dimension of
landscape characters with urban park visitors, but are significantly different from rural
park visitors. For the indicator of density of use, however, the patterns of urbanproximate park visitors are similar to rural parks, but different from urban park visitors.
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Type of Transportation Recreation Opportunity
Transportation
modes

Indicators
Urban
High

Driving
Low
High
Public
Transportation
Low
High
Biking
Low

Landscape character
Density of use
Facilities/services
Safety/security
Access
Access
Landscape character
Density of use
Information/Interpretation
Facilities/service
Landscape character
Access
Facilities/services
Density of use
Safety/security
Convenience

Urban-Proximate

Low
High
High
High
High
Low
Low
Low
Low
Low
Low
Low
Low
High
High
Low

Rural
High
Low
Low
Low
Low
High
High
High
High
High
High
High
High
Low
Low
High

Figure 4-2 A proposed framework of Transportation Recreation Opportunity
Spectrum based on visitors’ desirability of indicators in five surveyed NPS units
Third, the differences in T-ROS indicators among racial/ethnic groups echo
previous studies of the constraints on leisure and recreation by racial/ethnic groups,
including the relatively low participation in outdoor recreation activities by racial/ethnic
minorities, and the hypotheses that have been developed to explain this pattern. The
survey results indicate urban NPS park units have a more diverse spectrum of visitors by
race/ethnicity than urban-proximate and rural park units, which supports the subculture
hypothesis. The subculture hypothesis suggests that differences in recreation behavior are
a function of subcultural values: groups such as Blacks and ethnic minorities reflect
cultural values that are different from those of Whites. Research has found that
racial/ethnic minority groups are more likely to engage with urban-oriented recreation
facilities. In this study, about 40% of surveyed respondents in urban NPS units are nonWhites as compared to 8% in rural NPS parks, which suggests that racial/ethnic minority
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groups are much better represented in urban recreation settings. Moreover, visitors’
desirability of T-ROS indicators are different by racial/ethnic groups even in urban park
units. For example, for driving and public transportation, Black visitors report
significantly higher desirability for developed facilities and services than did
Hispanic/White visitors. White visitors, however, report higher desirability for landscape
character, accessibility to scenic views, wildlife, and recreation facilities than Hispanic
and White visitors. For biking recreation opportunities, White visitors report a higher
desirability for the indicators of scenic views and designation of bike use facilities than
Hispanic/Black visitors. These results have ties to the subculture hypothesis, in that
racial/ethnic minority groups may be more likely to use urban-oriented and developed
recreation facilities compare to Whites. These differences suggest that providing
transportation recreation opportunities relevant to the desirability of specific groups is
critical for the NPS to enhance the recreation experiences of racial/ethnic groups within
park units.
Finally, study findings suggest that the discrimination hypothesis may be another
reason for the variances of T-ROS indicators among racial/ethnic groups. The
discrimination hypothesis suggests that minority groups may experience personal or
institutional forms of discrimination that inhibit their participation in selected recreation
activities. The results in this study show that Black and Hispanic visitors report higher
desirability for the dimension of safety/security than White visitors for the driving and
biking T-ROS indicators. These results highlight the importance of perceived and actual
safety and security in transportation planning and management for urban NPS units to
provide desirable recreation experiences for racial/ethnic minority groups.
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4.7 Implications and Limitations
This study has a number of implications for planning and management of
transportation recreation facilities and enhancing recreation experiences of diverse
visitors in NPS areas. For instance, the reported desirability of T-ROS indicators for
different transportation modes is helpful for sustainable transportation system planning
and management in NPS areas. The highly ranked desirability of scenic views when
driving or biking in NPS areas suggests that the scenic character of roadways and bike
paths should be given high priority in transportation planning. Classic examples of such
scenic roadways in the national parks include Trial Ridge Road in Rocky Mountain
National Park, Tioga Road in Yosemite National parks, and the Park Loop Road at
Acadia National Park (Manning, Lawson, Newman, Hallo, & Monz, 2014). For public
transportation systems, however, the NPS should improve the accessibility of public
transit to recreation facilities and services, for example, by providing multiple bus routes
that interconnect recreation facilities in different zones within parks (e.g., Grand Canyon
South Rim Shuttle Bus Routes) to transport visitors to various destinations according to
their needs. With the support of these transportation initiatives, enhanced transportation
recreation experiences of diverse visitors may be expected in the future.
This study also develops a framework that incorporates quantitative indicators for
driving, public transit, and biking experiences for transportation planning and
management in diverse recreation settings. Although the ROS framework has been used
widely in outdoor recreation, quantitative measurement is still generally lacking. This
study advances the empirical character of a proposed T-ROS framework by identifying
the relative importance of potential indicators. However, it is not a definitive study of
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such indicators; more research on transportation-related indicators in the context of parks
and outdoor recreation is warranted. Moreover, there has been very little research on the
range of appropriate conditions of indicators within each type of recreation opportunity.
In the terminology of contemporary park and outdoor recreation frameworks, these
condition are often called “standards” or “thresholds”(National Park Service, 2015b;
Whittaker, Shelby, Manning, Cole, & Haas, 2011). In the proposed T-ROS framework in
Figure 4-2, these standards are simply identified as “low”, “high”, or somewhere in
between. Research has begun to identify appropriate values for these standards (e.g.
Pettengill and Manning, 2011), but more research is needed.
Integrating quantitative measures for indicators of T-ROS can help park and
transportation managers design and manage transportation facilities in a more informed
way. For example, promoting accessibility of NPS roadways to scenic views and
recreation facilities may be an effective way to improve the recreation experience of
visitors in rural parks and urban-proximate parks. Additionally, providing designated bike
lanes may be more desirable for rural park visitors than urban park visitors. However,
transportation safety and security improvement was more desirable for urban park
visitors than rural park visitors. Based on quantitative measures of indicators, T-ROS
may reduce the potential disconnect between transportation and recreation activities, and
this would have substantial benefits to both visitors and managers. Visitors are more
likely to be satisfied with transportation services and recreation experiences, and park
managers can plan the NPS transportation system to provide recreation opportunities for
a broader population.
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The study results reflect visitors’ preferences for transportation recreation
opportunities from a diverse demographic background and identify the significant
differences in T-ROS indicators among different racial/ethnic groups in urban NPS units.
This information will help managers to improve the service quality of NPS transportation
systems to fulfill NPS’s goal of increasing the relevancy of and engagement with the
national parks among a diverse audience (National Park System Advisory Board, 2013).
For instance, enhancing the accessibility of NPS public transit service to developed
facilities, such as tourism attractions, visitor centers and shops and commercial services
may enhance the recreation experiences of minority racial/ethnic groups. Moreover,
ensuring the safety and security of the NPS transportation system is another potential
approach to improve recreation experiences for minority groups. Transportation
managers and administrators may increase the frequency of safety patrols in the parking
spaces of NPS units and enhance the accessibility of information about NPS
transportation safety/security for racial/ethnic minority groups.
Finally, this study calls attention to the historic and continued underrepresentation
of racial/ethnic minority groups in NPS rural park units. This result is consistent with
findings of previous studies that racial/ethnic minority groups are underrepresented in
national parks, especially in rural recreation areas. For instance, the NPS Visitor Services
Project conducted a series of visitor surveys in more than 200 NPS units and found that
less than 8% of visitors were non-Whites in 32 national parks where race/ethnicity
information was available (Stodolska et al., 2013). In this study, less than 10% of on-site
sampled visitors (n=10) are Hispanics or Blacks in rural NPS park units, which made the
study challenging to measure the desirability of T-ROS indicators by Hispanics and
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Blacks in rural park units. However, it is important to examine the barriers that inhibit
racial/ethnic minority groups from visiting rural NPS units, and future research on this
issue continues to be needed.
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CHAPTER 5 SPATIAL ACCESSIBILITY, PERCEIVED BARRIERS, AND
VISITATION TO NATIONAL PARKS

This paper will be submitted for publication to an appropriate peer-reviewed journal.
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5.1 Abstract
Spatial accessibility is important for national park management because it
influences connections and relevancy between national parks and the public. Although
visits to national parks are increasing, racial/ethnic minority groups are relatively
underrepresented in national parks compared to Whites. Research has shown that lacking
spatial accessibility to national parks may be one of the reasons for lower visitation rates
to national parks by racial/ethnic minority groups. This study examines spatial
accessibility to national parks from different geographic locations across the United
States, and assesses the equality of spatial accessibility of national parks by racial/ethnic
groups. The study also estimates the effects of spatial accessibility and factors associated
with the marginality, subculture, and discrimination hypotheses on visitation to national
parks among racial/ethnic groups using the Comprehensive Survey of American Public
commissioned by National Park Service in 2008. Study results suggest the accessibility to
national parks varies greatly in different geographic areas; large metropolitan areas tend
to have higher levels of accessibility to national parks than non-core rural areas.
Moreover, Blacks have higher levels of accessibility to national parks than Whites,
especially within 5 km to 25 km distance radii. Study results also show that spatial
accessibility can be an important factor impacting visitation to NPS units. Although the
geographic distance to NPS units tended to equal between racial/ethnic groups, Hispanics
and Blacks are more likely to perceive distance as a barrier to visiting NPS units than
Whites. Study results suggest that marginality, subculture, and discrimination hypotheses
related factors are important reasons for lower visitation rates of Hispanics and Blacks.
Study results identify the structure of spatial accessibility of national parks, highlight the
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importance of culture-oriented parks and information about park accessibility for
enhancing the relevancy of national parks among racial/ethnic minority groups, and
provide management strategies to encourage visitation across different geographic areas.
Key Words: Spatial accessibility; population weighted distance; racial/ethnic
minority group; perceive barriers; national parks

5.2 Introduction
National parks preserve important natural, cultural, and historical resources and
landscapes for the enjoyment of general public. One of the important missions of the
National Park Service (NPS) is to provide public access to and enjoyment of national
parks. The NPS is currently managing about twenty types of units, including national
park, national monument, national seashore, national historical park, national memorial,
and other types of units. The popularity of national parks1 is increasing, exceeding 300
million visitors for the first time in 2015 (National Park Service, 2016). However,
racial/ethnic minority groups are underrepresented in national parks (Solop et al., 2003;
Taylor et al., 2011). As the NPS reaches its centennial year, one of its priorities is to
enhance the relevancy of national parks for diverse audiences, and invite racial/ethnic
minority groups to explore the depth and breadth of the national park system (National
Park Service, 2016). Although limited participation in outdoor recreation and leisure
activities by racial/ethnic minorities has been a concern since the 1960s, there has been a
surge of studies on this topic in recent years. Several hypotheses have been advanced to
explain this underrepresentation, including marginality (constraints related to economic

1

National parks in this study represent all types of units managed units.
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and educational resources to visit parks) (Byrne et al., 2009), subculture (parks do not
resonate with the history and values of some groups) (Gobster, 2002), and discrimination
(fear of interpersonal and institutional discrimination dissuades some groups from
visiting parks) (Blahana & Black, 1993; Krymkowski et al., 2014). These hypotheses
have been tested and supported through empirical studies, but their effects can vary
among different types of recreation settings (Floyd, 1999; Manning, 2011).
Spatial accessibility is critical for the NPS to connect people from different
geographic locations to national parks. Research has found that the patterns of spatial
accessibility may have an impact on visitation to parks and outdoor recreation areas, and
measuring the accessibility can help elucidate the issue of underrepresentation of
racial/ethnic minority groups in parks and outdoor recreation areas (Byrne & Wolch,
2009; Weber & Sultana, 2013). For instance, Hispanics were found to be more likely to
perceive accessibility as a barrier to visiting national parks than Whites (Perry et al.,
2015). Studies on spatial accessibility of parks and protected areas help park managers
understand the equity of park distribution across the country and identify certain
populations that have limited access to parks and outdoor recreation areas (Weber &
Sultana, 2013; Wen et al., 2013; Xingyou et al., 2011). However, while research on
spatial accessibility has mainly been focused on local or neighborhood parks, very few
studies have addressed spatial accessibility of national parks. Moreover, very little
research has examined the impact of spatial accessibility on visitation and use of parks
and protected areas by racial/ethnic groups.
Given the importance of underrepresentation of racial/ethnic minority groups in
national parks and its connection with spatial accessibility and equity, the main research
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objectives for this investigation are three-fold: (1) measuring the spatial accessibility to
national parks across different geographic areas (e.g., zip code areas, counties, states, and
entire US), (2) examining spatial accessibility of various types of NPS units among
racial/ethnic groups, and (3) estimating the effects of spatial accessibility on visitation to
national parks by racial/ethnic groups.
5.3 Literature Review
Research on the spatial pattern of visitation to national parks among racial/ethnic
groups is mainly related to geospatial analytics on spatial accessibility of parks, spatial
interaction models, and constrains of outdoor recreation by racial/ethnic groups. More
specifically, this study summarizes literature in four areas: (1) spatial accessibility to
parks and recreation areas, (2) effects of spatial accessibility on visitation parks and
recreation areas, (3) GIS application in parks and recreation areas, and (4) hypotheses of
underrepresentation of racial/ethnic minority groups in parks and outdoor recreation
areas.
5.3.1 Spatial accessibility to parks and recreation areas
The importance of spatial accessibility of parks and recreation areas has been
increasingly recognized. For example, a study in Oklahoma City metropolitan areas
examined the accessibility of community parks and found that areas with high
concentrations of Blacks and Asians did not have enough accessibility to community
parks (Comer & Skraastad-Jurney, 2008). Another study measured the accessibility of
neighborhood parks based on standard walking time in the city of Sheikhupura in
Pakistan. Results indicated that existing parks were serving less than 11% of total
population, and the spatial distribution of parks did not comport well with the land-use
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pattern of the city (Javed et al., 2013). One study examined the spatial accessibility of
parks and green spaces in the U.S. based on the American Community Survey (Wen et
al., 2013). In this study, spatial accessibility was measured by straight-line distance.
Results showed that the distances to parks and the percentage of green spaces were
significantly impacted by the poverty levels of residents living in that area. Blacks and
Hispanics generally had lower levels of accessibility to the parks and green spaces than
Whites. Another US nationwide study examined the spatial accessibility to parks through
straight line distance and found that the average travel distance for US residential
populations to access the nearest local neighborhood parks was 6.7 miles (Xingyou et al.,
2011). Spatial accessibility to local neighborhood parks varied significantly among states:
rural states in the western and mid-western US had lower levels of park accessibility than
urban states.
5.3.2 Effects of spatial accessibility on visitation to parks and recreation areas
Spatial interaction models have been applied to identify the effects of accessibility
on visitation to parks and recreation areas since 1970s. For example, a study estimated
tourism flows to national parks in China and found travel distance had a significant
impact on visitation to national parks (Zhang et al., 1999). In this study, travel distance
was measured by two indices: straight-line distance and network distances. The
relationship between travel distance and recreation demand could be explained through a
gravity model that incorporated distance decay exponent and economic variables.
Similarly, a U.S. nationwide study examined the relationships between spatial
accessibility and visitation patterns to national parks among racial/ethnic groups (Weber
& Sultana, 2013). Spatial accessibility was measured through network distance and
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distance decay exponent. Results showed that spatial accessibility was an important
factor for explaining the variations in national park visits by racial/ethnic groups.
However, spatial accessibility was not the only factor that influenced park visits; cultural
differences could be another important factor racial/ethnic minority groups were more
likely to visit parks that provided interpretive theme programs (e.g., African Burial
Ground National Monument, Manzanar National Historical Site, and etc.). Wolch and
Zhang (2004) found that visitors’ self-reported distance had a negative impact on public
use of beaches, but other factors such as race/ethnicity, household income, the presence
of children, and environmental attitudes were also significant predictors of beach usage.
Another study applied the gravity model to identify factors that impact visitation to
D'Aguilar National Park, Australia (Rossi et al., 2015). Travel distance was measured by
network distance in this study. Results showed that distance had no significant impact on
visitation to the park, while age was identified as a significant factor. A study identified
factors that impact the spatial disparities of recreation demand of residents in Texas and
found that the economic status of households had significant effects on visitation to
national parks (Lee & Schuett, 2014). Mowen and Confer (2003) examined the effects of
straight-line distance and socio-demographic characteristics on the public use of urban
parks. Results suggested that distance has a negative impact on visitation to urban parks.
In general, studies on spatial accessibility to parks at national level often used the
straight-line distance index, whereas in smaller geographic areas, such as regional and
local levels, studies are more likely to use network distance index to measure spatial
accessibility to parks.
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5.3.3 GIS application in park and recreation areas
In recent years, geographic information systems (GIS) technology has been
increasingly applied to park and recreation research and management (Chang & Liao,
2011; Javed et al., 2013; Xingyou et al., 2011). For example, a study evaluated the
potential of GIS for recreation planning and management through the spatial component
of the Illinois Recreation Facilities Inventory (Nedović-Budić et al., 1999). Results
indicated that the GIS database could be used to analyze the supply of recreation
facilities, assess the equity of access to recreational sites, and identify spatial connectivity
relationships among recreation areas. Another study examined the spatial accessibility of
neighborhood parks in the city of College Station, Texas by using two GIS methods:
Centroid radii buffer and network analysis buffer (Nicholls & Shafer, 2001). Results
showed the benefits of using GIS technology in measuring accessibility of parks, and
illustrated the strengths and weaknesses of both methods of spatial analysis. A study
summarized the research on applications of spatial analysis in the human dimensions of
parks and outdoor recreation, and suggested that integrating spatially explicit social
science data could improve the effectiveness for park and recreation management (Beeco
& Brown, 2013).
5.3.4 Hypotheses of underrepresentation of racial/ethnic minority groups in parks
and outdoor recreation
Underrepresentation of minority racial/ethnic groups in national parks has been
noticed for decades and still exists today. Three hypotheses about why minorities have
lower visitation rates to parks and recreation areas has been identified and supported by
empirical studies: marginality (Manning, 2011; Washburne, 1978), subculture (Chavez,
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2000), and discrimination (Blahana & Black, 1993). The marginality hypothesis suggests
that minority racial/ethnic groups are less likely to visit parks and recreation areas
because of limitations in their socio-economic resources, such as lower level of
knowledge about parks and recreation areas, unaffordable transportation, and inability to
pay lodging costs and park fees (Dwyer & Gobster, 1992; Washburne, 1978; West, 1989;
Wolch & Zhang, 2004). For example, a study compared the patterns of visitation to
Detroit city parks between Blacks and Whites and found that economic factors were the
most important barriers impacting visiting to parks by Blacks (West, 1989). Moreover,
research found racial/ethnic minority groups were more likely to visit the parks within
walking distance or public transportation service distance (Scott & Munson, 1994). A few
studies found spatial accessibility could be an important barriers to visiting parks and
outdoor recreation areas, especially for racial/ethnic minority groups (Byrne & Wolch,
2009; Weber & Sultana, 2013; Xingyou et al., 2011), but the effects of spatial
accessibility on visitation patterns by racial/ethnic groups were different among various
types of recreation areas.
The subculture/ethnicity hypothesis suggests that racial and ethnic differences in
recreation behaviors may be driven by different norms, value systems, and socialization
practices of racial and ethnic groups (Floyd, 1999; Gobster, 2002; Tinsley et al., 2002).
For example, a study found that racial/ethnic minorities visited wilderness and natural
areas less frequently than Whites because these areas did not reflect the “culture” of
minority groups (Erickson et al., 2009). However, a study examined the patterns of urban
park visitation among racial/ethnic groups in Chicago found that Black visitors reported
higher levels of enjoyment of cultural facilities than White visitors (Gobster, 2002).
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The discrimination hypothesis posits that perception of personal or institutional
discrimination or actual experiences with discrimination could be a barrier for visitation
among racial/ethnic minority groups. (Floyd, 1999; Manning, 2011). For example, a
study used the data of the second Comprehensive Survey of the American Public
(CSAP2) to examine the effects marginality, subculture, and discrimination hypotheses
on visitation to national parks by racial/ethnic groups. Study findings supported
discrimination hypothesis and suggested that Blacks were more likely than Whites to
perceive personal safety barriers that limit visitation to national parks (Krymkowski et al.,
2014).
5.4 Methods
5.4.1 Survey Data
The survey data used in this study was mainly constructed from the CSAP2
survey, which was commissioned by the National Park Service in 2008 (Taylor et al.,
2011). The survey was conducted through telephone interviews with adults in all 50
states and the District of Columbia. The survey used a Random Digit Dialing sampling
method to collect samples of both landline and cell phone numbers. The survey obtained
4,103 completed samples with a response rate of 12.5%. The variables used in this study
included respondents’ age, gender, education level, income, and race/ethnicity. This
study has three targeted racial/ethnic groups: Hispanics, Blacks, and Whites. Other
racial/ethnic groups and multiple racial/ethnic groups were excluded because of limited
sample sizes. For the purpose of analysis, categorization of the three racial/ethnic groups
of concern (Hispanic, Black, and White) was done as follows. First, respondents who
indicated a Hispanic ethnicity were categorized as Hispanic. Second, respondents who
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did not indicate a Hispanic ethnicity were grouped by racial identity. Non-Hispanic
respondents who indicated (a) more than one racial group or (b) any racial group other
than Black or White, or (c) no racial group were excluded from analysis within the
racial/ethnic comparisons. Thus, respondents were classified into the discrete groups of
Hispanic, Black, and White for the race/ethnicity analyses of study findings. In sum,
Hispanic, Black, and White respondents accounted for 13% (N=533), 11% (N=451), and
66% (N=2707) of completed samples respectively.
Socio-demographic characteristics of respondents (after weighting) are presented
in Table 5-1. Males and females responded with similar frequency. The average age of
respondents was 46. White respondents were the oldest (M=51) and Hispanic respondents
were the youngest (M=39). White respondents reported higher educational levels than
Hispanics and Blacks. About 28% of Hispanics and 32% of Blacks reported attaining a
Bachelor’s or higher educational level, while nearly 50% of White respondents reported
attaining a Bachelor’s or higher educational level. The same pattern was reported in
respondents’ annual household income: Hispanic and Black respondents were more likely
to report an annual income lower than $25,000, while White respondents were more
likely to report their annual income as higher than $150,000. About 60% of Hispanics
used Spanish to answer the survey questions, and about 40% of Hispanics used English to
answer survey questions. All of Black and White respondents used English to answer
survey questions.
Table 5-1 Socio-demographic characteristics of respondents from CSAP 2 survey

Variables*

Response Category

Gender

Male
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Racial/ethnic group
Hispa
Black
White
nic
55
43
48

Total

48

Female

45

57

52

52

18-24

20

12

10

12

25-44

52

35

33

36

45-64

21

35

38

35

65 and above

7

18

19

17

High school graduate or under
Some college or associate
degree
Bachelor's degree

47

30

22

26

28

41

33

17

18

26

Master's degree or higher

11

14

23

< $10,000

15

10

4

20
6

$10,000 - $24,999

21

15

10

12

$25,000 - $49,999

28

34

21

24

$50,000 - $74,999

16

25

24

23

$75,000 - $99,999

6

6

17

14

$100,000 - $149,999

9

8

16

14

> $150,000

7

5

11

10

English only

61

100

100

94

Mainly English

0

0

0

0

Both English and Spanish

0

0

0

0

Mainly Spanish

1

0

0

0

Spanish only

37

0

0

6

Age

Education

Annual Household Income

Language of Interview

33
24

* Cell entries in the value of percentage

The CSAP2 survey asked the respondents to report how many times they have
visited NPS units within last two years. To assist respondents in defining whether a
recreation area is managed by NPS, the survey provided respondents a list of all units
managed by NPS and provided a prompt for respondents to identity possible NPS units
they had visited. Results showed that the 61.9% of Whites have visited one or more
national parks in last two years, compared to 41.2% Hispanics and 33% of Blacks (Table
5-6). Chi-square tests showed that the differences in visitation rates between Whites,
Hispanics and Black were significant at 0.05 level. Hispanic and Black visitors tended to
visit NPS units less frequently than Whites. More than 25% of White respondents visited
NPS units more than 3 times, compared to 13% of Hispanics and 5% of Blacks.
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Table 5-2 Visitation Frequency to National Parks among Racial/Ethnic Groups
Standard
Visit Status

Hispanic

Black

White

Means
Deviation

Not Visit

58.8a

67.0b

38.1c

44.3

0.50

1 Visit

12.9a

9.2b

13.6a

12.9

0.34

Visit 2 or 3 times

15.0a

18.6a

23.2b

21.5

0.418

Visit frequently2

8.5a

2.3b

15.8c

13.4

0.341

Visit very frequently3

4.7a

2.9a

9.3b

7.78

0.268

1. Cell entries in the value of percentage
2. Visit more than 3 time but less than 8 time within last two years
3. Visit 8 times or more within last two years

The survey also asked respondents to rate the level of agreement with the reasons
why they don’t visit NPS units more often. Thirteen reasons for potentially not visiting
were asked in the survey questionnaire. Respondents were asked to rate each reason on a
five-point Likert scale for agreement: Strongly Disagree (1), Somewhat Disagree (2),
Neither Agree nor Disagree (3), Somewhat Agree (4), and Strongly Agree (5). To
identify the differences in perceived barriers among racial/ethnic groups, a series of oneway analysis of variances (ANOVA) tests were conducted (Table 5-3). Among the 13
listed barriers to visiting national parks, respondents reported the highest agreement on
the barrier of lodging costs are too high (M=3.00) and the lowest agreement with the
barrier of NPS areas are unpleasant places for me to be (M=1.38). Among the barriers
that received higher agreement (means larger than 3.00), Hispanic and Black respondents
were more likely to perceive barriers of “lodging costs are too high”, “I just don’t know
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that much about NPS areas” and “It takes too long to get to NPS areas” than White
respondents.
Table 5-3 Analysis of Variances (ANOVA) tests of perceived barriers among
racial/ethnic groups
Barriers1,2

Race/ethnicity

Please tell us why you have not visited
areas managed by the NPS more often.1
Entrance fees are too high
Lodging costs are too high
NPS areas are not safe places to visit
It takes too long to get to NPS areas
NPS areas are too crowded
It is difficult to find a parking space in
NPS areas
NPS areas are not accessible to persons
with physical disabilities
I just don’t know that much about NPS
areas
Reservations at NPS areas have to be made
too far in advance
NPS employees give poor service to
visitors
NPS areas are unpleasant places for me to
be
There isn’t enough information available
about what to do at NPS areas
I prefer to spend my free time doing
electronic activities, like watching videos,
enjoying computer games, or surfing the
Internet

Hispanic

Black

White

Total

2.45a
3.45a
1.94a
3.12a
2.95a

2.13a
3.41b
1.72b
2.96a
2.12b

1.97b
2.84a
1.38c
2.65b
2.44c

2.06
3.00
1.5
2.75
2.47

2.77a

2.67b

2.16c

2.31

2.33a

2.22a

2.01c

2.08

3.27a

3.53b

2.73c

2.9

3.21a

2.39b

2.68c

2.72

1.85a

1.83a

1.43b

1.53

1.87a

1.59b

1.26c

1.38

2.62a

2.25b

1.80c

1.97

2.10a

2.19a

1.71b

1.82

1 Responses are means recorded on a scale of 1-5: Strongly disagree (1); Somewhat disagree (2); Neither
agree nor disagree (3); Somewhat agree (4); Strongly agree (5).
2 Cell entries in the value of means
a,b Superscripts indicate statistically significant differences between groups at the p < 0.05 level for that
item.

5.4.2 Spatial Data
This study is a nationwide measurement of spatial accessibility to NPS units,
which requires geospatial data of NPS units, zip code areas, counties and states. The
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boundaries of NPS units were derived from layers of NPS units in ESRI ArcGIS (Table
5-1). It was created in 2008 with 380 NPS units available in the dataset. The boundaries
of zip code area, county, and state were achieved from the Topologically Integrated
Geographic Encoding and Referencing (TIGER) shapefile 2015. The data of telephone
area code boundary was achieved from the ERSI, and the layer contained 298 telephone
area codes. Population data by racial/ethnic group (Hispanics, Blacks, and Whites) of zip
code area was achieved from the American Community Survey (ACS) 2013. Study
created a series of the geospatial variables about spatial accessibility to NPS units
through GIS processing, includes average park accessibility to NPS units by zip code
area, population weighted distance by county, telephone code area, and state. The
population weighted distance by telephone code area will be combined with the CSAP 2
survey to examine the effects of spatial accessibility on visitation to NPS units because
CSAP 2 survey was based on telephone code of respondents.
Table 5-4 Spatial Data Source
Geospatial data

Source

Feature Count

NPS unit boundary

National Park Service

380

Geographic Information
Systems; ESRI; Earth Data
Analysis Center, University
of New Mexico
Zip code boundary

TIGER

30522

County boundary

TIGER

3221
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State boundary

TIGER

50

Telephone area boundary

ESRI

298

Urban influence code by

USDA Economic Research

3221

county

Service

Population by race/ethnicity

American Community

groups at zip code level

Survey 2013

Average park accessibility to GIS processing

30522

30522

NPS units by zip code area
Population weighted

GIS processing

3221

GIS processing

298

GIS processing

50

distance to NPS by county
Population weighted
distance to NPS by
telephone code area
Population weighted
distance to NPS

5.4.3 Measurement
a. Average park accessibility (APA) to NPS units by zip code area
Average park accessibility of zip code was set as the base units to calculate the
spatial accessibility for larger geographic units, including counties, telephone code areas,
and states. APA was measured by the three sequential calculation processes: (1)
Euclidean straight line distances between a zip code area centroid and NPS unit centroid
was calculated, and the access potential from a zip code area to a park was calculated as
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the reciprocal of squared distance between them. The distance decay exponent was set as
2 because it was the most widely used parameter in the distance decay model in previous
studies on recreation demand (2) The total park access potential of a zip code area was
calculated as the sum of access potential of the seven nearest parks. Research has found
that seven is the mostly likely size for a spatial destination choice set (Miller, 1956; Wen
et al., 2013; Xingyou et al., 2011). The calculation procedures of the spatial access index
were aligned with previous nation-wide studies about spatial accessibility to parks and
recreation areas (Weber & Sultana, 2013; Wen et al., 2013; Xingyou et al., 2011). (3) The
average park accessibility of a zip code area can be calculated as Equation (1)
𝐴𝑃𝐴𝑖 = ∑7𝑗=1(

1
1

𝑑𝑖𝑗 ∗∑7𝑗=1 2
𝑑

)

(1)

𝑖𝑗

where APAi is the average park accessbility from zip code area i to the seven nearest
parks, dij is the Euclidean distance between the centroid of the zip code area i and the
centroid of the nearest park j in kilometers.
b. Population weighted distance (PWD)
The APA of zip code was aggregated to county, telephone code area, state level
based on the population of each geographic unit by race/ethnicity through a metric: PWD.
The advantage of PWD was that it can show the possible spatial interactions of a
residential area by direct distance measures, which could make the spatial accessibility
comparable across different geographic areas. The PWD of a residential area (larger than
zip code area) was calculated as Equation (2):
𝑃𝑊𝐷𝑘 = ∑𝑖=1~𝑘(𝑝𝑜𝑝𝑖𝑟 ∗ 𝐴𝑃𝐴𝑖 )⁄𝑝𝑜𝑝𝑘𝑟
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(2)

Where PWDk is the population weighted distance from geographic area k to
nearest seven parks, popir is the population of zip code area i by racial/ethnic group r,
APAi is the average park accessibility from zip code area i to nearest seven parks, popk is
the population by racial/ethnic group of geographic area k. If population data is missing
for any geographic unit, the calculation process will exclude the unit.
c. Centroid Radii Buffer measurement of Accessibility of NPS units
To measure the percentage of the Hispanics, Blacks, and Whites that within
different distance buffers to access NPS units, the Centroid Radii Buffer measurement
was employed. This measure identified residents within the circumference of the circle(s)
drawn as having adequate access, while all those outside are deemed to have inadequate
access. The Centroid Radii Buffer measurement has been increasingly applied in research
on spatial accessibility of parks and protected areas (Nicholls & Shafer, 2001). In this
study, the Centroid Radii Buffer measurements were conducted by the following steps:
First, the buffers of NPS unit boundaries were created by 5 km, 25 km, 50 km, and 100
km. Second, the buffers of NPS unit boundaries were union with zip code area
boundaries. The overlaps between NPS buffers and zip code areas were defined as the
covered area. Finally, combined with the population by zip code area from the American
Community Survey (2010), the percentage of covered population of each NPS units with
different distance buffers could be estimated among racial/ethnic groups.
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5.5 Results
5.5.1 Distances of zip code areas to NPS units
The CAD of zip code areas were calculated as the base unit of PWDs for larger
geographic areas, such as county-level, telephone area code level, state level, and national
level. The CAD to the nearest seven NPS units for zip code areas ranged from 0.1 km at
San Francisco, California to 810.7 km at the Southerly North Slope, Alaska. The average
CAD to NPS units by zip code area for the U.S. was 122.58 km. Nearly 3% of zip code
areas had CADs to seven nearest NPS units within 10 km, and 43% of zip code areas had
CADs lower than 100 km. Generally, the zip code areas in large central metropolitans
such as Washington DC, New York City, San Francisco and Boston tended to have lower
CADs to access NPS units, whereas the zip codes areas in rural areas tended to have
much higher CADs to access NPS units.
5.5.2 County-level PWDs to NPS units
The PWDs to NPS units varied greatly among different counties (Fig. 5-1). The
county-level PWDs ranged from 2.47 km to 456 km. The histograms of PWDs at county
level for all population, Hispanics, Blacks, and Whites were shown in Figure 5-1. In
general, the distributions of PWDs by county were similar among racial/ethnic groups.
The means of county-level PWDs were 135.69 km, 135.16 km, and 135.94 km for
Hispanics, Blacks, and Whites, respectively.
To identify the differences in PWDs among various types of counties, based on
Urban Influence Code Classification (UIC), a series of ANOVA tests were conducted,
and Duncan’s post-hoc tests were employed if significant differences were detected
between groups. The counties were divided to three different types: urban counties,
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urban-proximate counties, and rural counties. For the differences in PWDs of all
population, urban counties had the lowest PWDs (M=113.2), whereas rural counties have
the highest PWDs among three types of counties (M=155.9). PWDs of urban counties
were significantly lower than urban-proximate counties (p<0.001) and rural counties
(p<0.001), which indicated that urban counties had significantly higher spatial
accessibility to NPS units than urban-proximate counties and rural counties.

Figure 5-1 Histograms of county-level Population Weighted Distances to NPS units
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Figure 5-2 County-level Population Weighted Distances to NPS units for U.S.
population
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Table 5-5 Analysis of Variances (ANOVA) Tests for County-level Population
Weighted Distances Base on Urban Influence Classification

Race/ethnicity
Hispanics
Blacks
Whites
Total Population

Urban
counties

Urbanproximate
counties

Rural
Counties

112.9a
112.5a
113.2a
113.2a

143.5b
143.4b
143.4b
143.6b

155.4c
154.3c
155.8c
155.9c

1

Cell entries in the value of means
Superscripts indicate statistically significant differences between groups at the p < 0.05 level for that
item
a,b,c

5.5.3 PWDs for states
The PWDs to NPS units varied greatly among different states (Fig. 5-3). The
PWD for the entire US was 103.9 km. State-level PWDs ranged from 3.66 km in
Washington DC to 233.71km in North Dakota. States in the Northeast region such as
New York (PWD=39.2 km), Massachusetts (PWD=26.42 km), Pennsylvania
(PWD=64.1km) and New Jersey (PWD=34.9 km) had low level of PWDs. Moreover,
although some states in South Atlantic regions such as Virginia (PWD=47.17 km) and
Maryland (PWD=27.24 km) had low PWDs, the majority of states in South Atlantic
region tended to have medium level of PWDs except Texas (PWD=204 km). States in the
west region generally had low to medium levels of PWDs. However, most states in the
mid-west region tended to have medium to high levels of PWDs. For most states, the
three racial/ethnic groups tended to have similar PWDs.

117

Figure 5-3 State-level Population Weighted Distances to NPS units for U.S.
population, Hispanics, Blacks, and Whites
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5.5.4 Spatial accessibility of NPS units among racial/ethnic groups
To examine the spatial distribution patterns of NPS unis, the percentage of
population covered by each NPS unit was estimated by four-level of distance radii: 5 km,
25 km, 50 km, and 100 km. These graduated distance radii represent walking
distance/public transportation service distance, short driving distance, medium driving
distance, and long driving distance for a one-day visit to NPS units, respectively. For 5
km distance radii, the percentage of covered Hispanic, Black, and White populations
were 8.2%, 12.8%, and 6.9% respectively (Table 5-6). To identify the differences in
accessibility to various types of NPS units among racial/ethnic groups, a series of
ANOVAs were conducted (Table 5-7). The NPS units were categorized to three main
types: national parks, culture-oriented NPS units, and nature-based NPS units. Results
showed Blacks had better accessibility to culture-oriented NPS units than
Hispanics/Whites (p=0.042), such as national monuments, national historical parks or
sites, national memorials, and national battlefield parks. Whites had the lowest the
accessibility to culture-oriented NPS units among three racial/ethnic groups, while
Whites had the highest accessibility to nature-based NPS units, such as national
seashores, national lakeshores and national preserves. Blacks had the highest accessibility
to NPS units located in large cities in Northeast and South Atlantic regions such as New
York City and Washington DC (Fig 5-3). Hispanics had the highest accessibility to NPS
units locating in or near the large cities in the West and Northeast regions, such as San
Francisco, Los Angeles, and New York City. The pattern of Whites’ accessibility to NPS
units was similar with Hispanics, except Whites have higher accessibility to the NPS
units near several large cities in the Midwest region.
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Figure 5-4 Spatial Accessibility of NPS units among Racial/ethnic Groups
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Table 5-6 Spatial Accessibility of different types of NPS units among racial/ethnic groups
Unit
Type
National
Park
National
Monumen
t
National
Preserve
National
Historical
Park
National
Historic
Site
Internatio
nal
Historic
Site
National
Battlefield
Park
National
Military
Park
National
Battlefield
National
Battlefield
Site
National
Memorial

5 km Distance Radii*
Hisp
Whit
Total Black
anic
e

25 km Distance Radii
Hispa
Total Black
White
nic

50 km Distance Radii
Hispa
Total Black
White
nic

100 km Distance Radii
Hispa
Total Black
White
nic

0.01

0.01

0.01

0.01

0.05

0.05

0.11

0.06

0.113

0.110

0.198

0.119

0.35

0.27

0.54

0.34

0.02

0.02

0.02

0.01

0.21

0.37

0.38

0.15

0.358

0.502

0.540

0.284

0.63

0.72

0.83

0.56

0.00

0.01

0.00

0.01

0.02

0.03

0.02

0.02

0.092

0.081

0.193

0.101

0.60

0.73

1.08

0.58

0.02

0.03

0.02

0.02

0.20

0.23

0.13

0.18

0.485

0.486

0.390

0.464

1.11

1.06

0.86

1.09

0.03

0.06

0.03

0.03

0.33

0.56

0.35

0.27

0.719

1.060

0.718

0.613

1.46

1.81

1.29

1.36

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.005

0.000

0.000

0.006

0.01

0.00

0.00

0.01

0.05

0.13

0.04

0.04

0.39

0.68

0.25

0.33

0.955

2.041

0.697

0.735

1.76

3.85

1.09

1.41

0.02

0.03

0.01

0.02

0.09

0.12

0.04

0.09

0.251

0.327

0.125

0.256

1.02

1.68

0.55

0.95

0.01

0.01

0.00

0.01

0.06

0.08

0.02

0.07

0.228

0.261

0.099

0.232

0.87

1.41

0.42

0.82

0.00

0.00

0.00

0.00

0.02

0.02

0.00

0.02

0.075

0.108

0.014

0.080

0.21

0.35

0.04

0.22

0.09

0.17

0.15

0.06

0.75

1.55

1.11

0.52

1.230

2.097

1.490

0.983

2.04

2.94

1.98

1.84
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National
Recreatio
n Area
National
Seashore
National
Lakeshore
National
River
National
Reserve
National
Parkway
National
Trail
Other
Total

0.10

0.13

0.11

0.08

0.52

0.69

0.86

0.39

0.847

0.955

1.352

0.680

1.49

1.50

2.19

1.29

0.01

0.01

0.01

0.02

0.11

0.08

0.09

0.12

0.331

0.351

0.320

0.313

1.24

1.48

1.60

1.10

0.03

0.05

0.02

0.02

0.12

0.34

0.10

0.09

0.383

0.868

0.483

0.305

0.85

1.11

0.96

0.80

0.10

0.10

0.05

0.10

0.25

0.16

0.08

0.28

0.344

0.169

0.099

0.401

0.68

0.27

0.18

0.82

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.009

0.000

0.013

0.010

0.04

0.00

0.05

0.05

0.13

0.07

0.04

0.16

0.48

0.27

0.13

0.58

0.895

0.516

0.242

1.075

2.47

2.26

0.75

2.81

0.00

0.00

0.00

0.00

0.11

0.05

0.05

0.13

0.193

0.067

0.063

0.232

0.47

0.16

0.16

0.59

0.08
8.12

0.18
12.77

0.07
8.63

0.06
6.93

0.43
33.59

0.94
43.22

0.41
39.17

0.31
30.82

0.781
52.74

1.493
57.28

0.662
57.43

0.617
50.87

1.49
80.24

2.58
81.92

1.14
84.39

1.27
79.39

* Cell entries in the value of percentage

Table 5-7 Analysis of Variances (ANOVA) tests for Spatial Accessibility of different types of NPS units
5 KM

25 KM
White
Blacks
s

50 KM
Black Whit
s
es

NPS
Hispani
White
Hispani
Hispa
Blacks
p
p
Units1,2
cs
s
cs
nics
National
0.009
0.008
0.007
0.95
0.110
0.047
0.055
0.41 0.198 0.110 0.119
Park
Cultureoriented
0.038a,b 0.054a 0.003b 0.04 0.396a,b
0.510a
0.234b 0.01 0.674 0.835 0.500
NPS units
Naturebased NPS
0.014
0.029
0.030
0.60
0.067
0.113
0.117
0.59 0.253 0.300 0.275
units
1. Cell entries in the value of percentage
2. a,b Superscripts indicate statistically significant differences between groups at the p < 0.05 level for that item.
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p

Hispa
nics

100 KM
Blac Whit
ks
es

0.55

0.536

0.275

0.342

0.26

0.06

1.139

1.446

1.076

0.11

0.94

1.921

1.805

1.086

0.92

p

Within the 25 km distance buffer areas, the aggregated percentage of Hispanics,
Blacks, and Whites population were 39.2%, 43.2%, and 30.8%, respectively (Table 5-6).
ANOVA tests showed that Blacks had significantly higher accessibility to cultureoriented NPS units than Whites. Whites tended to have the highest accessibility to naturebased NPS units. The percentages of Blacks within 25 km service area ranged from 6.7%
at Theodore Roosevelt Birthplace to less than 0.001% at Zion National Park. Hispanics
tended to have similar patterns of accessibility as Blacks, except Hispanics had a higher
level of accessibility to NPS units located in or near large metropolitan areas in the West
region (e.g. Santa Monica Mountains National Recreation Area, Golden Gate National
Recreation Area). The percentages of Whites within 25 km service areas ranged from
2.5% at Gateway National Recreation Area to less than 0.001% at Yukon-Charley Rivers
National Preserve. Whites tended to has higher accessibility to NPS units located near the
large metropolitan areas such as New York City, Washington DC than the units located
in rural areas in Midwest regions.
Within 50 km distance service areas, the aggregated percentage of Hispanics,
Blacks, and Whites were 57.4%, 57.2%, and 50.9%, respectively (Table 5-6). There were
no significant differences in accessibility to three types of NPS units among racial/ethnic
groups with 50 km distance radii buffer. Within 100 km distance service area, the
aggregated percentage of Hispanics, Blacks, and Whites were 84.3%, 81.9%, and 79.4%,
respectively. There were significant differences in accessibility to three types of NPS
units among racial/ethnic groups within 100 km distance radii buffer. Generally, more
than 80% of the US population is within a 100 km radius of a NPS unit.
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5.5.5 Effects of the spatial accessibility on visitation to NPS units
To examine the effects of spatial accessibility on visitation to NPS units,
regression models may be conducted. One of prerequisite conditions for regression
modeling is that the samples should be independent observations. Since CSAP 2 was a
nation-wide survey, the spatial autocorrelation analysis should be conducted to test
whether the samples were independent. Moran’s I, a global measure of spatial
autocorrelation that evaluates whether the pattern is clustered, dispersed, or random was
used to measure the spatial autocorrelation of visitation rates to NPS units (Lee &
Schuett, 2014; Ord & Getis, 1995). The distance threshold was set as the appropriate
radius for national study of visitation to national parks (Ord & Getis, 1995), which was
the PWD of U.S. (PWD=103 km). The Moran’s I index of visitation rates was 0.171
(p=0.367), which suggested that the visitation rates to NPS units were not spatially
clustered or dispersed, and the observations were independent. Therefore, the regression
model can be used to examine the effects of spatial accessibility and identify the factors
that impact visitation to NPS units. Research has suggested that the differences in
visitation rates among racial/ethnic groups may be driven by marginality, subculture, and
discrimination hypotheses. Factors related to spatial accessibility, marginality, subculture,
and discrimination hypotheses were tested in the regression model. Spatial accessibility
included two variables: PWD to NPS units and perceived distance (agreement with the
barrier of “It takes too long to get to a national park from my home”). Marginality
measures include respondents’ gender, age, education level, and household income.
Subculture measures include two factors (agreement with the barrier of “I just don't know
that much about National Park System units” and language of interview), and
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discrimination was measure by one factor (agreement with the barrier of “National Park
System units are unpleasant places for me to be”).
Since visitation rates to NPS units were not normally distributed, the linear
regression model is not applicable to predict visitation rates to NPS units (Venables &
Ripley, 1999). Instead, the Poisson distribution was more applicable for modeling the
visitation rates to NPS units. The original form of Poisson loglinear model was:
Log (µ)= α+βx

(3)

Where µ is the dependent variable, x is the independent variable, and α is the
residual (Fox, 2015).
The model of visitation ratios to NPS units was
𝐿𝑜𝑔(𝑣) = β𝑥1 + β𝑥2 + β𝑥3 + β𝑥4 + β𝑥5 + α

(4)

Where v is the visit ratio to NPS units within last two years, x2 represents respondents’
race/ethnicity group, x2 represents spatial accessibility measures, x3 represents
marginality factors, x4 represents subculture factors, x5 represents discrimination factors,
α is the residual of the model.
The Poisson Loglinear Regression model used step-wide methods to examine the
effects of independent variables on visitation rates to NPS units. The original regression
model only had race/ethnicity as independent variable, and the dependent variable was
visitation rate to NPS units. The coefficient of Hispanics and Blacks were set as the base
units. Regression modeling processes added the independent variables for spatial
accessibility, marginality hypothesis, subculture hypothesis, and discrimination
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hypothesis model step-by-step, and the coefficients of Hispanics and Blacks were
compared to the coefficients in original model. The purpose of step-wise modeling
process is to calculate the percentage of change for race/ethnicity variable by adding
different independent variables. To test the validity of regression models, the goodnessof-fit index was calculated for each model. Research has found that Chi-square value
divided by degree of freedom (x2/df) was the appropriate goodness-of-fit index for
Poisson Logliner Regression model (Dobson & Barnett, 2008; Farrington, 1995; Fox,
2015). Therefore, the value of x2/df was report in each regression step to indicate the
goodness-of-fit of model.
Results showed by independent variables to the models, the value of x2/df
decreased. The value of x2/df for ideal Poisson Loglinear Model was 1 (Fox, 2015). The
goodness-of-fit of models was increased by adding variables of spatial accessibility,
marginality hypothesis, subculture hypothesis, and discrimination hypothesis. However,
even in the model 5, the value of x2/df was larger than 1, which indicated that the model
was an over-dispersed model. Therefore, the model needs to be adjusted for overdispersion, which was to adjust the standard errors and make the statistical test more
conservative (Hanink & White, 1999). After the adjustment, the x2/df changed to 1 and
met the assumption of Poisson Loglinear Regression model.
Results showed that in the original model, the coefficients of Hispanics and
Blacks were -0.659 and -0.976, respectively (Table 5-8). After adding the variables relate
to spatial accessibility, the coefficients of Hispanics reduced 13%. PWD had a significant
impact on visitation to NPS units: respondents who live in areas with lower PWDs tended
to have significantly higher visitation rates to NPS units. Adding measures of PWD has
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little impact on explaining the differences in visitation rates between Hispanics and
Whites. However, the perceived distance was an important factor that explained the
differences in visitation rates between Hispanics and Whites: Hispanics were much more
likely to perceive the barrier that getting to NPS units takes long time than Whites. Model
3 suggested that variables related to the marginality hypothesis had significant impacts on
visiting national parks. For example, respondents who had higher levels of education and
family household incomes tended to visit NPS units more often. Age had a significant
impact on visitation; younger respondents were more likely to visit NPS units than older
respondents. Overall, adding marginality-related variables explained 29.7% of
differences in visitation rates between Hispanics and Whites. Model 4 suggested that
subculture hypothesis have significant impacts on the differences in visitation between
Hispanics and Whites. For instance, Hispanics were more likely to perceive the barrier of
“I just don’t know that much about NPS units” than Whites. Moreover, respondents who
used English in the interview were more likely to visit NPS units than those who used
Spanish. Overall, the subculture hypothesis explained 39.4% of differences in visitation
between Hispanics and Whites. Finally, model 5 suggested that the discrimination
hypothesis variable also had a significant impact on visitation rates to NPS units:
respondents who reported a higher level of the barrier of “NPS units are unpleasant
places to visits” were less likely to visit NPS units. By adding the measures of spatial
accessibility, marginality, subculture, and discrimination hypotheses explained 85.6% of
the differences in visitation rates between Hispanics and Whites.
The Poisson Loglinear Regression model also identified factors impacting the
differences in visits to NPS units between Blacks and Whites. Although PWD has
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significant impact on visitation rates to NPS, the PWDs of Blacks and Whites were not
significantly different. Results of Model 2 showed that adding variable of perceived
distance could reduce 4% of the differences in visitation rates between Blacks and White
reduced. Model 3 suggested that variables related to the marginality hypothesis had
significant impacts on visiting national parks, including age, education level, and
household income. Overall, marginality-related variables explained 23.2% of differences
in visitation between Blacks and Whites. Model 4 indicated that the subculture
hypothesis had significant impacts on the differences in visitation rates between Blacks
and Whites. Black respondents were more likely to perceive the barrier of “I just don’t
know that much about NPS units” than Whites. Adding variables related to subculture
hypothesis explained 22.4% of differences in visitation rates between Blacks and Whites.
Model 5 suggested that discrimination hypothesis related variable had a significant
impact on visits to NPS units; it explained 4% in differences of visits between Blacks and
White. In the final model, by adding measures of spatial accessibility, marginality,
subculture, and discrimination hypotheses explains 54.3% of the differences in visitation
rates to NPS units between Blacks and Whites.
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Table 5-8 Poisson Loglinear Regression Coefficients for Visitation Rates to NPS Units
Mode
l

1
2
3
4
5

Race/ethnicity

Spatial Accessibility

Marginality

Subculture

Intercept

Chisquare/
df

-0.976*

0.621

3.285

Adjuste
d Chisquare/
df
1.000

0.517

0.377

1.86

B

-0.576*

-0.935*

-0.002*

-0.237*

0.815

3.263

1.000

Exp

0.562

0.392

0.998

0.789

2.259

B

-0.380*

-0.709*

-0.002*

-0.220*

-0.033

-0.005*

0.064*

0.002*

0.048

3.002

1.000

Exp

0.684

0.492

0.998

0.802

0.967

0.995

1.066

1.002

0.442

B

-0.126*

-0.490*

-0.002*

-0.162*

0.013

-0.005*

0.049*

0.001*

-0.264*

-0.319*

1.525

2.79

1.000

Exp

0.882

0.613

0.998

0.851

1.013

0.921

1.050

1.001

0.768

0.727

5.34

B

-0.095

-0.446*

-0.002*

-0.155*

0.006

-0.005*

0.047*

0.001*

-0.257*

-0.291*

-0.213*

1.742

2.768

1.000

0.640

0.998

0.857

1.006

0.995

1.048

1.001

0.774

0.748

0.809

5.708

Varia
ble a

Hispani
c

Black

B

-0.659*

Exp

Exp
0.910
*Significant at p<0.05

PWD

Perceive
d
Distance

Gender

Age
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Educati
on level

Income

Awaren
ess

Langua
ge of
Intervie
w

Discrimi
nation
Unpleas
ant place

5.6 Discussion
This study measures the (1) spatial accessibility to NPS units for different
geographic scales: zip code areas, counties, states, and the entire US; (2) equity of spatial
accessibility of different types of NPS units by racial/ethnic groups; (3) effects of spatial
accessibility and factors related to marginality, subculture, and discrimination hypotheses
on visiting national parks by racial/ethnic groups. Study findings provide insights to help
the NPS and its partners enhance relevancy with diverse population groups with
consideration of spatial proximity of NPS units
First, study results show that spatial accessibility to NPS unit varies greatly by zip
code area, county, and state. Study results found that the average CAD to NPS units for
zip code areas in US was 123 km. Generally, spatial accessibility was higher in large
metropolitan areas such as Washington DC, New York City, San Francisco, and Boston,
where the NPS units are concentrated and the densities of populations tend to be high. At
the state level, states in the Northeast regions had higher spatial accessibility to NPS
units, whereas states in Midwest regions generally had lower spatial accessibility. For
spatial accessibility among racial/ethnic groups, study results suggest that the three
racial/ethnic groups generally have a similar pattern of spatial accessibility, although
Blacks have the highest spatial accessibility to NPS units in large metropolitan areas.
Second, study findings illustrate that NPS units provides recreation opportunities
that are accessible through a spectrum of distances ranging from walking distance to long
driving distance. For example, study results suggest that 8% of the population in the US
is within 5 km from NPS units. More than 80% of the U.S. population is within 100 km
buffer areas of NPS units. Study results also identify the variances of spatial accessibility
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of different types of NPS units by racial/ethnic group. Blacks and Hispanics have higher
levels of spatial accessibility than Whites to NPS units within 5 km, 25 km, 50 km, 100
km distance radius, and the differences are greater at 5 km and 25 km distance radius.
Moreover, Blacks and Hispanics have higher levels of accessibility than Whites to urbanoriented and cultural NPS units, such as national monuments, national historical sites,
national memorials, and national recreation areas. Whites, however, tend to have higher
accessibility to nature-based NPS units, such as national seashores and national
preserves. These results suggest that the spatial proximity may be a reason that
racial/ethnic minority groups were more likely to visit urban-oriented and cultural parks,
whereas Whites tended to visit more nature based recreation areas.
Third, studying findings demonstrate that spatial accessibility is an important
factor to visiting NPS units. The regression models show that both PWD and perceived
distance have significant impact on visitation to NPS units, but only perceived distance
explains the differences in visitation rates among racial/ethnic groups. Although the
geographic distances (PWDs) tend to be equal among racial/ethnic groups, Hispanics and
Blacks were more likely to perceive distance as a barrier to visiting NPS units than
Whites. Results of regression model suggests that marginality, subculture, and
discrimination related factors play significant impacts on explaining the differences in
visitation among racial/ethnic groups. For instance, education level, household income,
and age tend to be the most important factors of the marginality hypothesis that lead to
differences in visitation rates between racial/ethnic groups. The subculture hypothesis
tends to have a significant impact on the lower visitation rates of Hispanics and Blacks.
For instance, Hispanics and Blacks are more likely to perceive lacking knowledge of NPS
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units as a barrier to visiting NPS units than Whites. Moreover, the language of interview
is a significant factor related to subculture hypothesis that explains the differences in
visitation rates between Hispanics and Whites. The discrimination hypothesis has a
significant impact on visitation rates to NPS units, however, the impact of discrimination
hypothesis is the lowest among three hypotheses.
5.7 Implications
This study has implications for park management and planning to help the NPS
enhance relevancy of national parks to diverse racial/ethnic groups. For instance, the
study estimates the spatial proximity to national parks for different geographic areas
through PWD, a quantitative, comparable, and direct measure of spatial accessibility. The
nation-wide maps of spatial accessibility to national parks are benefit for both visitors
and NPS managers. For visitors, the information about spatial accessibility can be used to
guide visitors to choose national parks to visit within accessible distances. For managers,
the quantitative relationships between park locations and population locations can be
used to develop effective strategies to increase park accessibility and visits by diverse
populations groups. For example, spatial accessibility of large metropolitan areas is
generally higher than rural areas, and racial/ethnic minority groups in larger center
metropolitan areas tend to have higher levels of accessibility than the Whites. NPS may
promote information about national parks in urban areas through education programs, and
facilitate partnerships with environmental conservation agencies and local communities
to create and share knowledge of NPS urban parks to a boarder population. NPS is
increasingly recognizing the importance of urban parks in recent years, and an Urban
Agenda was initiated by the NPS in 2012 to enhance the relevancy of urban parks to

132

public (National Park Service, 2015c). Also, park managers may collaborate with urban
areas to bridge the gap of lower accessibility of rural national parks. Example includes a
recent project initiated by the NPS that connects eight national parks surrounding Seattle
to reach audiences in the Seattle metropolitan area (National Park Service, 2015c). With
the support of these park initiatives, enhanced relevancy of national parks with diverse
racial/ethnic groups may be expected in the future.
The study also highlights the importance of spatial proximity in visitation to
national parks. Although the PWDs tended to be equal among racial/ethnic groups,
Blacks and Hispanics are much more likely to perceive distance as a barrier to visiting
national parks than Whites. These results highlight the gap between geographic distance
and perceived distance by racial/ethnic minority groups. Lacking of knowledge about
NPS units by racial/ethnic minority groups may be an important reason for the gap
between geographic distance and perceived distance. The NPS is currently managing
more than 15 types of units, including national park, national monument, national
seashore, national historical park, national memorial, and other types of units. However,
the awareness level of non-park NPS units (national monument, national seashore,
national historical park, national memorial, and other units) are generally lower than
national parks (Weber & Sultana, 2013). The NPS might promote education programs
about the designation of NPS units, enhance public transportation service and information
about available transportation opportunities to make these units more known and visited
by diverse racial/ethnic groups. The centroid radii buffer analysis illustrates that Blacks
and Hispanics have higher accessibility to culture-oriented NPS units than Whites (e.g.
national monuments, national historical parks or sites, national memorial, national
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battlefield parks,). Moreover, study results indicate that language can be a factor leading
the differences in visitation between Hispanics and Whites. The NPS might enhance
information about cultural-oriented NPS units and related programs and facilities in
multiple languages, and provide information about how to access these recreation
opportunities for racial/ethnic minority groups.
Finally, the study demonstrates the importance of geospatial analytics in the
management and planning of national parks. Integrating the geographic locations of
population and parks to the general population survey can help park managers devise
effective strategies to enhance relevancy with diverse audiences through consideration of
geographic attributes of specific areas. In recent years, GIS technologies have been
increasingly applied in studies of parks and outdoor recreation (Beeco & Brown, 2013),
however, the analysis methods are primarily visualization-based mapping. Advanced
geospatial analytics may be increasingly applied in studies of parks visitation to enhance
the effectiveness of management strategies with consideration geographic attributes of
diverse population groups.
5.8 Study Limitation and Future Research
Although this study examines the spatial accessibility to national parks and its
effects on visitation to national parks among racial/ethnic groups, study results have some
limitations. First, this investigation is a nation-wide study, the distance measurement used
in this study is Euclidean straight line distance, which may not reflect the real travel
distance and time to access NPS units. Future studies may use network distance to
measure the spatial accessibility to NPS units in smaller geographic areas, such as
regions, states, and cities. Second, measurement for spatial accessibility in this study does
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not consider the attractiveness of NPS units. Traditionally, the attractiveness index of
parks can be measured by park areas (Xingyou et al., 2011), however, park areas may not
be an appropriate index for attractiveness of NPS units. Many NPS units are managing
large designated wilderness areas, where the annual visitation number is usually not
proportionate with the park area (e.g. Denali National Park & Preserve, Gates of the
Arctic National Park & Preserves). Also, some small NPS units in urban areas have
attracted large number of visitation, such as the Statue of Liberty National Monument,
Ford’s Theatre National Historical Site. These examples illustrate that park area is not
appropriate index for attractiveness of NPS Units. Perhaps the annual visit number of
NPS units may be a possible measurement index of park attractiveness. However, some
NPS units have not initiated quantitative measurement for their annual visit. In the future
study, if annual visitation number can be estimated for all NPS units, it may be
considered as an appropriate index for attractiveness of NPS units. Third, the
measurement for spatially accessibility in this study has not considered the number of
park entrance. Some large NPS units have multiple entrances, such as Grand Canyon
National Park, Yosemite National Park. However, because of limitation of geospatial data
for NPS (e.g. the geospatial data of multiple park entrances have not available in dataset),
this study only calculates the distance between the centroid of geographic areas and the
center of NPS units. Future study may incorporate park entrance as an index to measure
spatial accessibility to NPS units. Fourth, the geographic unit of CSAP 2 survey used in
this study is based on telephone code area. In corresponding to the survey data, the PWD
metric in regression model has been aggregated to telephone code area level, which may
reduce the validity of measurement for spatial accessibility. Future study may consider
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conducting visitation survey by smaller geographic unit, such as county and zip code, to
improve the consistency of geospatial data and survey data. Finally, this study only
compared the spatial accessibility to NPS units among three racial/ethnic groups,
including Hispanics, Blacks, and Whites. Future study may extend this work to a greater
range of racial and ethnic groups (e.g., Asian Americans, Native Americans,
bi/multiracial Americans) and other underrepresented groups to examine whether spatial
accessibility has effects on visitation to NPS units among the targeted groups.
5.9 Conclusion
Underrepresentation of racial/ethnic minority groups in visitation to national
parks are important issue for the NPS. Spatial accessibility to national parks is a critical
factor that impacting relevancy of national parks with racial/ethnic minority groups. This
study measures the spatial accessibility to national parks from different geographic areas
across the United States, and estimates the effects of spatial accessibility on visitation to
national parks among racial/ethnic groups. Results suggests that the populated weighted
distances to NPS units are different between urban areas and rural areas; racial/ethnic
minority groups have better spatial accessibility to culture-oriented NPS units than
Whites. Perceived distance is more likely to decrease visitation to national parks by
racial/ethnic minority groups than geographic distance. More research is needed to
improve the validity of measurement for spatial accessibility to better inform NPS
managers to devise effective strategies to enhance visitation to national parks by
racial/ethnic minority groups.
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CHAPTER 6 CONCLUSION AND IMPLICATIONS
6.1 Conclusion
The programs of research reported in this dissertation was conducted to examine
the effects of transportation on visiting the national parks. In particular, the research
examines visitation patterns of racial/ethnic groups to national parks, and identifies the
barriers to visiting national parks by racial/ethnic groups. Moreover, the research
estimates the effects of transportation incentives on visitation, and how transportation
might be managed to provide equal access and desired recreation experiences for diverse
racial/ethnic groups. The goal of this research is to provide theoretical and empirical
guidance for transportation planning and management to enhance relevancy of national
parks for underrepresented groups.
Chapters 1 and 2 describe the background of this research, study objectives, and
theories and empirical studies related to this research. In particular, Chapter 1 discusses
how this study relates to the mission of NPS to enhance the relevancy of national parks
with diverse racial/ethnic groups. Chapter 2 summarizes the main theories about
underrepresentation of racial/ethnic minorities in parks and outdoor recreation areas:
marginality, subculture, and discrimination hypotheses. Chapter 2 also summarizes
studies on the effects of transportation on visitation to parks and outdoor recreation,
spatial accessibility of parks and outdoor recreation areas, GIS applications in park and
protected area management, and the recreation opportunity spectrum (ROS). All of these
topics are related to the study objectives of this research.
Chapter 3 focuses on identifying effects of transportation on visiting national
parks among three racial/ethnic groups (Hispanics, Blacks, and Whites). The study uses
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findings from a general population survey of New York City residents to identify barriers
to visiting national parks and the importance of transportation-related incentives in
encouraging visits to national parks. Results document that Hispanics and Blacks are
underrepresented in national parks and Black respondents report the lowest visitation
rates to national parks among the three racial/ethnic groups. Hispanics are more likely to
perceive marginality related factors as barriers than Whites to visiting national parks.
Moreover, Hispanics are more likely to agree that transportation incentives (e.g., faster
means of transportation and more alternation transportation opportunities) can increase
the likelihood of visiting national parks.
Chapter 4 examines indicators of a transportation recreation opportunity spectrum
(T-ROS), and identifies the differences in desirability of T-ROS indicators among
alternative modes of transportation, geographic location of parks, and racial/ethnic
groups. The dataset used in this study is on-site surveys of visitors at five national parks:
two iconic national-level parks (Grand Canyon National Park and Acadia National Park),
one urban adjacent national park (Fire Island National Seashore), and two urban units of
the national park system (General Grant National Memorial and African Burial Grounds
National Monument). Results suggest that landscape character is the most desirable
indicator for driving and biking in national parks, however, the accessibility to recreation
areas and services is the most desirable indicator for public transportation in national
parks. Visitors in urban parks report significantly different desirability for T-ROS
indicators than visitors in rural parks. Racial/ethnic minority groups are more likely to
visit urban-oriented parks than rural parks. Moreover, racial/ethnic minority groups report
higher levels of desirability for indicators of accessibility to developed facilities, and
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safety/security than Whites. These results support the subculture and discrimination
hypotheses, and provide empirical support for transportation planning to enhance the
recreation experiences of diverse groups of visitors.
Chapter 5 examines spatial accessibility of national parks and the effects of spatial
accessibility on visitation to national parks among racial/ethnic groups. This study uses
the data from the Comprehensive Survey of the American Public commissioned by the
NPS in 2008 (CSAP 2). This is a nation-wide general population survey about visitation
behaviors and related altitudes and opinions about national parks. Study results suggest
that accessibility to national parks varies greatly in different geographic areas; large
metropolitan areas tend to have greater accessibility to national parks than non-core rural
areas. Moreover, Blacks and Hispanics have higher levels of accessibility to national
parks than Whites, especially within 5 km and 25 km distance radii. Although the
geographic distances to NPS units tend to equal between racial/ethnic groups, Hispanics
and Blacks are more likely to perceive distance as a barrier to visiting NPS units than
Whites. Study results support that marginality, subculture, and discrimination hypotheses
related factors are important reasons for lower visitation rates of Hispanics and Blacks.
Study results identify the structure of spatial accessibility of national parks, highlight the
importance of urban-oriented and cultural parks for enhancing the relevancy of national
parks among racial/ethnic minority groups, and provide management strategies to
encourage visitation across different geographic areas.
6.2 Implications
Based on the conclusions in Section 6.1, a series of planning and management
implications are outlined. These implications can help the NPS fulfill its mission of

143

providing access to national parks for all segments of the public. As the NPS reaches its
centennial in 2016, enhancing relevancy with diverse audiences is increasingly critical.
This research provides both theoretical and empirical implications to increasing the
visitation and enhancing the recreation experiences in national parks among
underrepresented racial/ethnic groups. It also provides guidance for further studies of this
issue.
6.2.1 Management Implications
a. Providing more public transportation opportunities may be an effective way to
mitigate marginality-related barriers to visiting national parks by racial/ethnic
minority groups. Racial/ethnic minorities may rely more on public
transportation to access national parks because of limited socio-economic
resources, therefore, public transportation can be an important factor to make
national parks more accessible for racial/ethnic groups. In Chapter 4, the most
desirable T-ROS indicator for Blacks is having public transportation access to
facilities and services. Moreover, the spatial accessibility map of national
parks in Chapter 5 shows that Blacks have higher levels of spatial accessibility
to national parks than Whites within public transportation service distance
radii. These results demonstrate the importance of providing public
transportation incentives for racial/ethnic minority groups to access national
parks. Examples includes the PresidiGO urban shuttle system at Golden Gate
National Recreation Area in the San Francisco, and the Metrobus urban
shuttle system in Washington D.C. The NPS should facilitate more public
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transit opportunities to increase visitation to national parks among
racial/ethnic minority groups.
b. Improving accessibility of transportation-related information may enhance the
relevancy of national parks and encourage more visitation among racial/ethnic
groups. In Chapters 3 and 5, Hispanics and Blacks are found to be more likely
to perceive the barrier of lengthy travel to reach national park than Whites,
however, spatial analysis results show that Hispanics and Blacks have higher
levels of accessibility to national parks than Whites. These results highlight
the gaps between geographic distance and perceived distance. If the NPS can
enhance the information about park accessibility through multiple approaches
(e.g, the map of spatial accessibility to national parks in Chapter 5, multilanguage stewardship programs, intelligent transportation system, social
media), higher visitation rates by racial/ethnic minority groups might be
expected. For instance, a Traveler Information System (TIS) has been
proposed by national parks in New York Harbor recently (Flood & Granger,
2011). This TIS system provides information about transportation modes and
accessibility to national parks for the public, and expects higher use of
alternative transportation and increased visitation to national parks by diverse
population groups.
c. Enhancing partnerships with transportation agencies can help the NPS
improve the transportation network and provide desired transportation service
for diverse visitor groups. Providing more public transportation and
alternative transportation opportunities to access national parks are
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challenging because of limited transportation funding, high cost of long-term
transportation system maintenance, and NPS transportation-related funding
that may not prioritize public transit opportunities over more conventional
automobile-related travel (e.g., road and parking lot improvements).
Therefore, enhancing partnerships with federal, state, and local transportation
management agencies can help the NPS improve the current transportation
network and enhance accessibility to national parks for racial/ethnic minority
groups through efficient and affordable transportation means. Examples
include the Island Explorer, a public transit service under cooperative
agreement between NPS and a local transit operator that provides free shuttle
service for visitors to access and travel within Acadia National Park.
d. The NPS may want to highlight information about urban-oriented and cultureoriented parks and available transportation modes to access these parks.
Research has found that racial/ethnic minority groups tend to participate more
in urban-oriented and culture-oriented recreation activities and services.
Results from Chapter 4 and Chapter 5 illustrate the importance of urban and
culture themes for racial/ethnic minority groups. For instance, Blacks are
more likely to visit African-American culture oriented parks such as AFBG
than Whites. However, lack of transportation information tends be a large
barrier for racial/ethnic groups to access these areas. The NPS may want to
not only provide information about these sites but also how to access these
sites.
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e. The Transportation Recreation Opportunity Spectrum (T-ROS) framework
may be useful to help the NPS enhance recreation experiences for diverse
visitor groups. The T-ROS framework can be used to identify the importance
of transportation management objectives in different types of recreation areas.
The T-ROS framework can address the needs of racial/ethnic minority groups
in the planning process. For example, public transportation within parks may
take priority for racial/ethnic groups based on T-ROS indicators. Providing
public transit service that accommodates the needs of the racial/ethnic
minority groups should be considered for the quality of visitors’ recreation
experiences. Moreover, the T-ROS framework can identify the preferences for
recreation activities and transportation modes among racial/ethnic groups. For
example, racial/ethnic minority groups may be more likely to access
developed facilities such as visitor centers and shopping centers, while White
visitors are more likely to access natural-based recreation facilities (Chapter
5). These differences in recreation preferences among racial/ethnic groups can
be determined from the T-ROS framework, and indicators and standards of
the T-ROS might be defined in future studies to better guide transportation
system planning for the NPS.
6.2.2 Theoretical Implications and Future Studies
a. The marginality, subculture, and discrimination hypotheses are important
theories explaining underrepresentation of racial/ethnic minority groups in
national parks, and more research of this issue is needed. The three studies in
this dissertation support the marginality, subculture, and discrimination
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hypotheses, although the effects of these hypotheses vary among different
types of recreation settings. Although research has make process in the
theoretical framework of diversity in the field of parks and recreation
management, more research is needed to advance the theories (Stodolska et
al., 2013). For example, the discrimination hypothesis is difficult to measure,
and further study of this hypothesis would advance the theory of leisure
research on race and ethnicity. Moreover, the relationships between the three
hypotheses might be helpful to synthesize the existing hypothesis and
establish a new, more complete framework for this field.
b. Online general population surveys may be used increasingly used in parks and
outdoor recreation, and more research is needed to develop guidance for this
survey methodology. Conventional on-site surveys address only park visitors,
and racial/ethnic minority groups are underrepresented in parks and outdoor
recreation areas. Online panel surveys can be very cost-effective and can
recruit respondents from both park visitors and non-visitors (Pan, 2010).
However, response rate is one of the primary concerns of conducting an
online panel survey. Chapter 3 uses sample weighting to improve the
representativeness of the survey. Other methods to address the low response
rate of online panel surveys may include mail, phone, and face-to-face
surveys. More research is needed to develop guidelines for the methodology
of online panel surveys.
c. Future research should extend this work to a greater range of racial/ethnic
groups. This research focused on the three largest racial/ethnic groups:
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Hispanics, Blacks, and Whites. The demographic of the US is increasingly
diverse, and more racial/ethnic groups (e.g., Asian Americans, Native
Americans, bi/multiracial Americans) can be included in this framework of
research to better understand recreation behaviors and preferences of these
groups in national parks.
d. Geospatial analytics can be used more in studies of the diversity issue in
national parks. Recreation demands can vary greatly among visitors from
different geographic locations (Beeco & Brown, 2013). More advanced
geospatial analytics might be incorporated in conventional park and recreation
research approaches (e.g., on-site visitor survey, general population survey) to
help park managers devise effective strategies to enhance relevancy of
national parks with consideration of geographic attributes of diverse
racial/ethnic groups.
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